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Extension of Telephone Service to 


Ships at Sea 


HE project of extending telephone service to 
ships at sea, upon which experiments were con- 


ducted some years ago, is being actively taken 
up anew. Arrangements are being made to construct 
shore receiving and transmitting stations somewhere 
in New Jersey, suitable for handling a general service 
along the Atlantic steamship lanes, and for the installa- 
tion of a model transmitter and receiver aboard the 8. 
S. ‘* Leviathan.’’ Pending the completion of the com- 
mercial shore transmitting station, the initial engineer- 
ing tests will be carried out from the Deal Beach ex- 
perimental station. 

What is believed to have been the first instance of 
two-way radiotelephony, through the telephone wire 
network to a vessel at sea, took place as far back as 
1916. On that occasion the Secretary of the Navy in 
Washington and the captain of the U. 8S. S. “‘ New 
Hampshire ”’ carried on a two-way conversation over 
land lines and radio connections. This trial was con- 
ducted by engineers of the Bell System in cooperation 
with the Navy Department as a part of the communica- 
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tions preparedness work which the System carried on 
at that time with the Government. 

The experience thus gained was applied when the 
United States entered the World War to the develop- 
ment of telephone sets for intercommunication between 
ships. Sets of this type were manufactured by the 
Western Electric Company. A considerable number 
of installations were made on submarine chasers and 
other installations were made on ships of various types. 

An extensive experimental investigation underlying 
the development of ship-to-shore telephony for general 
public service was undertaken during the years 1919 
to 1922. At that time there was built the station at 
Deal Beach, N. J., which has since been used for experi- 
mental work and for transatlantic short-wave teleph- 
ony. Connections were made with several coastal and 
transatlantic ships. In addition to extensive engineer- 
ing measurements and tests, numerous calls were made 
between these ships and various points in the land line 
system. A number of demonstrations were made both 
to telephone officials and to others of the physical feasi- 
bility of connecting ships at sea into the telephone net- 
work and thereby permitting telephone communication 
between a person on shipboard and practically any tele- 
phone subscriber on land. 

Although these telephone trials were successful from 
the technical standpoint, the development was not car- 
ried to the point of the establishment of service to the 
public because commercial conditions, including the ad- 
verse economic conditions which prevailed in the ship- 
ping world, did not appear to justify at that time the 
establishment of a new service of this kind. 

Since that time, however, a great increase has oc- 
curred in steamship travel and in the use by the public 
of long-distance telephone facilities. The possibilities 
of using short waves for long-distance communication 
have been demonstrated and transatlantic short-wave 
circuits established. The time therefore, now appears 
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to be opportune for undertaking anew the project of 
ship-to-shore telephone service. 

Since the time of the earlier experiments, the tech- 
nical picture has changed materially. The frequencies 
of about 1000 kilocycles, which were used in these ear- 
lier trials, were soon thereafter devoted to broadcasting 
services. Lower frequencies than these are occupied 
quite completely by telegraph services of various kinds 
and do not afford-the necessary opportunity for ship- 
to-shore telephone development. It is, therefore, to the 
high-frequency (short-wave) end of the radio spectrum 
that we must now look for the development of this new 
service. The frequencies involved are those higher 
than 3000 kilocycles, corresponding to wave lengths of 
less than 100 meters. These frequencies are quite dif- 
ferent in their transmission characteristics from those 
employed in the earlier work, and require a different 
technique. They present disadvantages due to fading, 
but they do have certain advantages in’reaching ships 
at great distances. 

One of the important factors in ship-to-shore com- 
munication is that of obtaining assignments to the nec- 
essary frequencies. In our present undertaking, for 
example, an assignment of three sets of frequencies will 
be required at the outset for the frequency used will de- 
pend upon the distance of the vessel and the time of 
day. Only a few years ago no use was being made of 
these higher frequencies, but important results obtained 
with them during the last few years have led to a large 
demand for the assignment of channels in this region 
of the spectrum. 

In view of the fact that radio telegraph service has 
for so long been given to ships at sea as to be now rather 
commonplace, the question of why there should be prob- 
lems in radio telephony may well be raised. The an- 
swer is, as all telephone people will realize, that teleph- 
ony is inherently a more difficult problem technically, 
and requires the meeting of higher standards of trans- 
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mission than ordinary hand telegraphy. The differ- 
ence between the two is especially pronounced in the 
case of service to ships where it may not always be pos- 
sible to render the same quality of service as in over- 
land wire service. Furthermore, the telegraph trans- 
mission can be degraded much further without serious 
sacrifice in its usefulness. Also, the telephone user 
cannot be expected to tolerate the same amount of in- 
terference and general variability of reception and de- 
lay as will skilled telegraph operators. 

Because of this greater ease with which telegraphy 
can utilize the radio medium, it seems apparent that 
it will always have a place in the field of marine com- 
munication. Telephony, however, should contribute 
greatly toward overcoming the isolation of ocean travel 
by adding the entirely new factor of a continued per- 
sonal contact with shore. 

A-ship-to-shore telephone service presents also a 
number of problems which are not present in point-to- 
point radiotelephony. These problems are mostly 
bound up with the fact that on shipboard the radio 
transmitting equipment and the receiving apparatus 
must be located in close proximity to each other, while 
on land they may be separated as illustrated by the 
transatlantic stations. Interference with reception on 
the part of the radiotelephone transmitter will be obvi- 
ated in the proposed trial installation by means of voice- 
operated relays which will actuate the transmitter only 
at such times as the subscriber on shipboard is actually 
speaking. 

Furthermore, on board vessels such as the ‘‘ Levia- 
than,’’ the telegraph traffic is practically continuous 
and avoidance of radio interference between the two 
services is probably the most difficult problem which 
will come up for solution. On large vessels the tele- 
phone and telegraph services must obviously be carried 
out simultaneously. This will entail the development 
of highly selective apparatus, not only for the telephone 
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equipment, but also for the radiotelegraph equipment 
associated with it, and will require cooperation with 
the agency operating the telegraph equipment. On the 
first few vessels to be equipped with radiotelephony, 
this interference problem will be met by specific engi- 
neering for the vessel involved, but the whole matter 
of the relationship between the telephone and the tele- 
graph services will need to be worked out more com- 
pletely as telephone service comes into more general 
use. 

Another shipboard problem is that of interference 
with the radiotelephone reception from disturbances 
arising in the electrical equipment of the ship. It is, 
in general, impossible to avoid all troubles of this kind 
and special shielding, both of the receiving apparatus 
and some of the machinery, will need to be resorted to 
in order to keep this trouble down to a minimum. An 
investigation of this problem was made on a number 
of vessels during 1925-27, in which the general receiv- 
ing conditions at short wave lengths were studied. 
Quantitative measurements were also made of short- 
wave transmission from the Deal Beach station during 
the course of the vessels to and from New York. 

The shipboard receiving conditions make desirable 
the transmission from the shore of about as much 
power as is used in the short-wave transatlantic sys- 
tem. It is, therefore, planned to install in the shore 
station the same equipment as is used at the Lawrence- 
ville transatlantic station. In the case of transatlantic 
vessels the course is along fairly well defined routes, 
which will make possible the use of directive antennas 
for transmitting to them. Antennas of this type are 
of very great value, since they concentrate the energy 
of the radio waves in the direction required and, hence, 
serve the twofold purpose of producing a greater signal 
at the receiving station and of reducing interference in 
unwanted directions. On account of the width of the 
transatlantic lane, however, the concentration of the 
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transmitted energy by this means cannot be carried out 
to the same degree as in the transatlantic service, where 
a definite point is aimed at, but, nevertheless, substan- 
tial increase in the signal strength can be expected. At 
the shore receiving station directive antennas will also 
be used and equipment similar to that used in the Net- 
cong transatlantic station will be employed. Supple- 
mentary antenna arrangements may be necessary for 
the handling of the coastwise service. 

The apparatus on board the ‘* Leviathan,’’ while ex- 
perimental in character, will, nevertheless, embody all 
the features necessary for commercial operation and 
it is anticipated that at the end of the experimental 
period it will be suitable for extended commercial use. 
The transmitter used on the ship, however, does not 
need to be as powerful as that of the connecting land 
stations, since receiving conditions on land are more 
favorable than on shipboard. 

The actual carrying out of the-ship program will 
involve the following steps: The determination of the 
actual receiving conditions on the ‘* Leviathan ’’; the 
installation and adjustment of the equipment to those 
local conditions ; the making of engineering tests on the 
overall system; and the extension of these tests to a 
commercial trial of service from telephone subscribers 
to ships at sea. 

Lioyp EsPENSCHIED, 


WILLIAM WILSON. 
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Telephone Typewriters and Auxiliary 
Arrangements 


RINTING over telegraph circuits is an old art, 
p inventors having devised such arrangements pre- 

vious to the invention of the telephone. Over 
50 years ago the manufacturing organization, which 
grew into the Western Electric Company, constructed 
and sold printing telegraph machines under the patents 
of Elisha Gray. It was not until about 1909, however, 
that systematic printing telegraph development work 
was started by Bell System. engineers, primarily to 
meet the requirements of telegraph message service as 
they were understood at that time. This work led to 
a multiplex system of four channels working in each 
direction at 52 words per minute per channel over a 
single wire, a system which included a mechanism for 
printing a single copy on a roll of paper of standard 
page width. A printer operating directly from a key- 
board for working over short circuits was also devel- 
oped. 

Further consideration of the requirements of tele- 
graph service and especially those of the American 
Telephone and Telegraph Company, led to the develop- 
ment of an intercommunicating system capable of op- 
erating over composited telephone circuits and having 
sending keyboards resembling typewriter keyboards, 
and to the development of new types of receiving ma- 
chines, one designed for printing on a page and capable 
of making as many copies as can be made on a type- 
writer, and the other a machine for printing on a nar- 
row strip of paper or tape. The intercommunicating 
system was so arranged that any sending station in a 
network could obtain control of the circuit at will. In 
other words, a ‘* conversational ’’ path between print- 
ing telegraph instruments was provided which was 
analogous to that provided by telephony and printer 
operators could carry on ‘* conversations ’’ between 
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stations connected to the same network with facility. 
The name “ telephone typewriter ”’ service, therefore, 
seemed very appropriate. 

Of the present machines available for Bell System 
telephone typewriter service, three may be mentioned 
in particular. These instruments illustrated in Figs. 
1, 2 and 3 are as follows: 

1. A tape telephone typewriter which prints on a nar- 
row strip of paper or tape. 

2. A page telephone typewriter which prints on a wide 
sheet of paper (usually 8% in. wide). 

3. An automatic sending machine which provides for 
sending from a perforated strip which acts as 
a storage medium for the message. 


The machines illustrated by Figs. 1 and 2 can be ar- 
ranged for receiving only by omitting the sending key- 
boards. 

The tape machine is very popular for a communica- 
tion service in which the individual communications are 
short, do not require more than one copy and need not 
be kept on file for any great length of time. However, 
if so desired, the tape can be pasted on a blank to give 
the appearance of a page message. The page machine 
is found to be very satisfactory for longer communica- 
tions which are kept for future reference, for making 
multiple copies, and in some cases for handling special 
forms. From the point of view of handling telegraph 
traffic the page system is not quite so efficient, because 
the signals controlling the operations of feeding the 
paper and of returning the carriage to the beginning of 
each line have to be transmitted over the circuit by the 
sending operator. These operations are not required 
with the tape printer. 

Machines for sending from a perforated strip find 
their use where a large volume of traffic is to be handled 
as in press offices. The message in the perforated strip 
form will pass through the sending mechanism or trans- 
mitter at a regular rate, say 360 characters per minute 
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Fig. 1. Tape Telephone Typewriter 














Fic. 2 Page Telephone Typewriter 











Fig. 3. Automatie Sending Machine 
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but the operator in preparing the message in this form 
for transmittal can exceed this speed and, therefore, 
have a freedom of working which is found to be quite 
desirable. This uniform speed of transmitting over 
the circuit corresponds with the fastest working of most 
operators who are employed to prepare the perforated 
strip. 

Fig. 4 illustrates the arrangement of our present 
standard keyboard, together with a representation of 
the code combinations for each character as they ap- 
pear in the perforated strip used with automatic send- 






























































Fie. 4. Telephone Typewriter Keyboard and Corresponding Code 
Combinations 
ing machines. The code always contains five elements 
per character equal with respect to time and repre- 
sented in the electrical circuit by signaling impulses 
transmitted successively by a distributor. Differen- 
tiation between characters is obtained by giving each 
of these impulses either one or the other of two charac- 
teristics, and thus we have two to the fifth power or 32 
possible code combinations, enabling the 26 letters of 
the alphabet to be selected and necessary machine func- 
tions to be controlled such as the shift operation for 
printing upper case characters, carriage return, ete. 
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A very desirable feature of this code is the fact that 
the same number of equal impulses is employed in 
selecting each character. This simplifies selecting 
mechanisms and makes telegraph repeating arrange- 
ments practicable for regenerating the telegraph im- 
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pulses. Thus, with a long circuit or a complicated net- 
work having many sending and receiving points we are 
able to give a satisfactory service since we can insert 
one of these regenerative repeaters at some strategic 
point and bring the telegraphic impulses, which may 
become distorted due to line conditions, back to the 
original form which they had at the sending station. 
Though the code illustrated above has five equal suc- 
cessive pulses per character and enables any one of 32 
different conditions to be selected, it is necessary to add 
two more pulses to this code if to and fro or intercom- 
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municating service between stations on a network is to 
be given. One impulse added at the beginning of the 
selecting group and known as the “ start ’’ impulse in- 
itiates a timed movement at each receiving station; 
another impulse of opposite polarity is then necessary 
at the end of the selecting group to terminate this move- 
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ment. This last impulse is known as the ‘‘ stop ”’ im- 
pulse and together they have caused the system to be 
universally kown as the “‘ start-stop ’’ system. 

The circuits used in networks required for telephone 
typewriter service may be obtained by the various ar- 
rangements which have been devised for securing tele- 
graph channels from telephone circuits, such as sim- 
plexing, compositing and carrier arrangements. 

The demand for telephone typewriter service on the 
part of press associations, business houses and others 
during the past few years has exceeded our earlier es- 
timates. This rapid expansion is illustrated by Fig. 
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5 which shows the number of machines delivered to the 
Bell System during the past few years together with an 
estimate for this year. It is to be noted that in 1929, 
the estimate shows purchases of considerably more than 
twice the number of machines purchased in 1928. Fig. 
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6 illustrates the expansion in the number of stations in 
the system over a similar period of time but since two 
machines are generally installed at stations on impor- 
tant long-line circuits in order to insure uninterrupted 
service, the number of stations is considerably less than 
the total number of machines added. 

The telephone typewriter method of obtaining in- 
teroffice communication with its speed, flexibility, and 
accuracy has found extensive application in newspaper 
offices, banks, brokerage offices, factories and businesses 
of many kinds throughout the country as well as in our 
own Official business. On May 31, 1929, approximately 
396,000 circuit miles of telephone typewriter service 
were handled under contracts held by the Long Lines 
Department alone and in addition over 30,000 miles was 
in use by the American Telephone and Telegraph Com- 
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pany for its own business. The growth of the contract 
mileage is indicated in Fig. 7, and Fig. 8 illustrates a 
division of the Long Lines’ telephone typewriter serv- 
ice as of March 31, 1929, into the three classes: press, 
broker and general commercial applications. 





TELEPHONE TYPEWRITER STATIONS 
A. 7. & 7. CO, CONTRACTS - 2266 STATIONS, MARCH 31, 1929 


Bankers, Brokers, etc. 





Generel Commercial Business 














Some of the applications of this service will now be 
described. 


Press SERVICE 


Thus far the most extensive use of telephone type- 
writer service has been for the press. Practically all 
of the large press associations handle a large part of 
their telegraphic traffic by this service over Bell Svs- 
tem circuits. The mileage of circuit used for the press 
at this time is about 250,000. Approximately 3500 ma- 
chines are used. 

An interesting recent development in connection 
with the introduction of this service has been the use of 
tape machines to handle stock exchange reports given 
out by press associations. It was formerly thought 
that this traffic would always have to be handled by 
telegraph operators who, using abbreviations, would 
send out the information so that the receiving operators 
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could manually insert price figures in the proper places 
on forms. It is now found that the tape telephone 
typewriter instrument is fast, accurate and quite satis- 
factory, since the short pieces of tape on which prices 
are printed by the receiving machines can be pasted on 
the market forms ready for the linotype operators. 

Fig. 9 is a view of a typical press association tele- 
graph office. 

BROKER SERVICE 


It is only recently that conditions were such that a 
satisfactory telephone typewriter service could be given 
to brokers, but the response has been such that it is ex- 
pected that a substantial part of the circuit mileage re- 
quired for this class of our customers will be handled 
by telephone typewriter instruments in a comparatively 
short time. Since the traffic consists largely of short 





| NY BUY 400 HLN 354 ACCT 231...400 AT 35.04 








| 2NY BUY 85 SHARES GOODYEAR TIRE 199% ACCT 67...85 AT 1998..| 








| 3ny SELL 100 INGERSOLL RAND ‘139 ACCT 457...100 AT 139.04] 


Fie. 10. Typical Broker’s Orders. 





statements, requests for prices, and other market in- 
formation, the tape printer has been found to be very 
satisfactory. Special equipment has been provided in 
some cases so that very little time is lost between the 
printing of a character and the pasting of it on a blank 
for use in the office. Fig. 10 is a reproduction of typ- 
ical orders printed on the tape and Fig. 11 an interior 
view of a large brokerage office in New York, showing 
the telephone typewriter machines. 


PoLiceE DEPARTMENT SERVICE 


Telephone typewriters have been found particularly 
serviceable in handling police items and alarms, espe- 
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cially in those cases where an alarm is to be broadcast 
over a network to a large number of receiving points 
where records are kept for future reference. For this 
purpose comparatively simple switching systems have 
been devised so that any one or any group of a number 
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Fig. 13. Telephone Typewriter Network for Connecticut Police 


of stations can be quickly connected to a single sending 
instrument at Headquarters and acknowledgment given 
to Headquarters of the receipt of the meassage at each 
receiving station. The fact that the instrument at the 
receiving point does not require an attendant at the 
time the message, which may be in multiple copy form, 
is coming in is also quite a valuable feature. 

One very important police department installation 
was made in New York about a year ago. In this in- 
stallation each borough headquarters is provided with 
sending equipment and switching arrangements for 
enabling police items to be sent to one or any group of 
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the borough precinct police stations. In addition, tie 
lines are provided’ from Manhattan Headquarters to 
each of the other borough headquarters so that gen- 
eral police alarms can be flashed without delay to all 
precincts in the greater city. A view of the installa- 
tion at Police Headquarters, Borough of Manhattan, 
is shown by Fig. 12. 

The telephone typewriter has also been found valu- 
able for state-wide use by police organizations and Fig. 
13 illustrates such a police network now operating in 
Connecticut. There are 14 cities and towns connected 
in this network which is so arranged that any station 
can receive from and send to all the other stations. 


ATRWAY SERVICE 


The need for quickly reporting weather conditions 
at airway stations has been satisfied for a number of 
the larger flying fields by providing telephone type- 
writer service over trunk lines between these fields. 
At regular intervals the weather reports, particularly 
those affecting flying, are passed between the stations 
together with other information concerning the arrival 
and departure of planes. 


GENERAL COMMERCIAL APPLICATIONS 


Commercial concerns in general are finding tele- 
phone typewriter service particularly useful. Thus, 
a business man may dictate the terms of a price change, 
or an important announcement in connection with his 
business, and a typist transmits this information in a 
few seconds to all of the stations of a network which 
this concern may use to cover the country. Again a 
central business office may wish to transmit orders for 
coal or other supplies to outlying supply depots and 
the telephone typewriter with a switching system is 
found to be the most convenient and satisfactory 
method. 
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An office in a large city is connected by telephone 
typewriter with a factory in a suburban town. Orders 
received in the office are transmitted to the factory and 
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Fie. 14. Order for Merchandise Handled by Page Telephone Typewriter. 


printed on a special form. Copies of these forms are 
also made at the sending station, one of which may be 
kept for record purposes, another sent to the sales- 
man, and still another copy to the concern that has 
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placed the order. Many hours may be saved by these 
methods. A reproduction of a typical order placed on 
a form by a telephone typewriter instrument is shown 
in Fig. 14. 

It is a comparatively simple matter to provide 
switching arrangements so that a central sending sta- 
tion of a network can be connected to any one, any 
group or all of the other stations for sending and re- 
ceiving messages. Furthermore, any station can be 
connected by the central operators to any other station. 
Fig. 15 shows a typical small switching cabinet of this 
type which may be placed alongside of the telephone 
typewriter machine so that the operator can send and 
receive messages and make switching connections as 
may be desired. 


TELEPHONE TYPEWRITER EXCHANGE SERVICE 


The Bell System provides equipment and circuits 
and gives a service which permits subscribers to handle 
their own messages, telephone or telegraph, in their 
own way. Telephone typewriter instruments have to 
a large degree the flexibility of telephone instruments 
and can be interconnected through suitable switch- 
boards in the same manner. It is, therefore, quite 
feasible to provide a large number of subscribers in 
their business offices with these instruments and to fur- 
nish wire interconnections between these subscribers 
as they may indicate their desires. The service need 
not be confined to a single city but any subscriber in 
New York may be connected to any subscriber similarly 
equipped in some other city, the time required to com- 
plete this connection being of the same order as that 
required to complete a telephone connection between 
the same two points. A service of this character is 
analogous to present telephone service in that the sub- 
seriber would, in general, provide his own telephone 
typewriter operator and on the completion of the de- 
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sired connection to the called subscriber would handle 
his messages in any way that he saw fit. 

An experimental service of this character has been 
established between switchboards and stations installed 
in telephone company offices in New York, Boston and 
Chicago and some adjacent cities. The circuit layout 
for this installation is shown in diagrammatic form in 
Fig. 16 and Fig. 17 shows the switchboard installed in 
New York. All information concerning calls is 
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Fie. 16. Cireuit Layout for Telephone Typewriter Exchange Service 


handled by telephone typewriter instruments and it has 
been found that a direct connection between a station 
in New York and a station in Chicago can be made in a 
very short time, while connections between Boston and 
Chicago or the reverse requiring one switch at New 
York also adds but little to the time required. 

When placing a call, the subscriber merely switches 
on the power at his station which is analogous to lift- 
ing the receiver from the hook. This operation lights 
a line lamp at the telephone typewriter switchboard 
and the operator responds by connecting his telephone 
typewriter instrument to the calling subscriber’s line 
and writing the letters, for example, ‘‘ NY OPR.”’’ 
The calling subscriber types the station connection de- 
sired and awaits response from the called subscriber 
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or from the operator if the connection cannot be com- 
pleted. A typical message of this character showing, 
in addition, a record of the information passed between 
the subscribers and the operators is shown in Fig. 18. 





NY OPR «New York Operator's Response 
CGO 89 FOR NY 1 New York Patron's Call 

OK « New York Operator 

CGO OPR «Chicago Operator's Response 
NY TO CGO &9 «+ New York Operator 

OK «Chicago Operator 


THIS IS CGU 8&9 «Chicago Patron’s Response 
T55-NY 1 © APR 22,1929 9:25 AN 


MR. Je We WOLCOTT, GENERAL SALES ENGINEER, 
ILLINOIS BELL TELEPHONE COMPANY = STATE AREA, 
CHICAGO, ILLINOIS. 


REFERENCE OUR TELEPHONE CONVERSATION THIS MORNING. HAVE CHECKED 
WITH OUR MAILING DAPARTMENT AND FIND THAT 2000 CCPIES OF FORM E-822 
WERE SENT YOU EXPRESS ON APRIL 10. IF YOU DO NOT RECEIVE THEM 
WITHIN A DAY OR SO PLEASE ADVISE AND I WILL SEND 2000 ADDITIONAL, 


F W GALWAY 
FWG = MBK 
FINIS 9328 
CLR «New York Patron 
OK «Chicago Patron’ss Response 











Fie. 18. Typical Message Handled by Telephone Typewriter Exchange Service 


Explanatory notes are added to indicate the sequence 
of operations and the character of the necessary infor- 
mation which is required to enable the call to be prop- 


erly completed. 
R. D. PARKER. 
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An Interview with President W. S. Gifford 


Excerpts from a newspaper report in the Montreal 
“* Gazette ’’ of May 24, 1929, of an interview with Mr. 
Walter S. Gifford, President of the American Tele- 
phone and Telegraph Company. 


ESTERDAY, up in the mountain peak of the 

new Bell Telephone offices on Beaver Hall Hill, 

Mr. Gifford told The Gazette some surprising 

things about the telephone business, about the progress 

of all industry and about life and men in general, and 

The Gazette, by a series of questions, learned something 

about Mr. Gifford himself and how he directs a corpora- 

tion with 400,000 people on its staff and 450,000 people 
owning its shares. 

Mr. Gifford foresaw the day, ‘‘ in due time,’’ when 
a man in Montreal will be able to pick up his telephone 
and without hanging up speak instantly with a man in 
Vancouver as easily as one speaks across the city today. 

He told of the new ten million dollar plan to lay a 
telephone cable across the Atlantic by which, within 
the next few years, conversation with London and Paris 
will be as easy and certain as it now is between Mon- 
treal and Toronto. 

He pictured the common use of telephone communi- 
cation between land and aeroplanes, moving trains and 
ships at sea or between two moving objects, and the 
possible application of television to practical use. 
And, with these as examples, he expressed his belief 
that we are today developing a new form of civilization 
with constantly increasing freedom and wealth for the 
individual. 

‘* A great many people seem to be afraid,’’ Mr. Gif- 
ford said, ‘‘ that we are in a material age, and that we 
are becoming standardized. I believe the opposite is 
true. I think our present industrial system is produc- 
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ing a liberty of thought and action for the individual 
such as history has never known. 

** Not long ago the only way a man obtained wealth 
was by taking it from other men. One individual be- 
came wealthy; a great many others became poorer. 
That is not the case today.”’ 


WEALTH FROM NATURE 


** How is wealth obtained today, Mr. Gifford? ”’ The 
Gazette asked. 

** Today we are taking wealth from nature,’’ Mr. 
Gifford said. ‘‘ Science is showing how it can be done 
and industry is doing it. The alliance between science 
and industry is producing new wealth for the benefit 
of all. The result is a more general level of wealth, 
less drudgery, greater freedom for the individual. The 
man driving a tractor in his field is better off than the 
man with his hoe a few years ago. The man tending 
an automatic stoker is better off than the man feeding 
a furnace by shovel. There is more time for the indi- 
vidual to develop himself than ever before.”’ 

** And is he doing it? ’’ was the query. 

** Ah, that is a different matter. I do not say that 
the best use is being made of the new time which the 
individual has. I merely say that the time is there for 
him to use. If the best use perhaps is not being made 
of it I think that will work itself out. We are not al- 
together accustomed to this new freedom yet.”’ 

Mr. Gifford was asked about the developments in 
telephony which he had mentioned. ‘‘ Are these things 
all being accomplished through science, Mr. Gifford? ”’ 

‘* Yes. You have probably heard of our research 
laboratories. We have about five thousand men there 
engaged in studying telephone problems and applying 
the results they find.’’ 

** How much do you spend a year in that work, Mr. 
Gifford? ”’ 

‘‘ We are spending about twelve million dollars a 
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year now in research alone. That is a large sum of 
money, but it is yielding splendid returns. It is not 
only producing better and better telephone service; it 
is also preventing increases in costs by finding more 
efficient methods of production.’’ 

‘‘ Are television and the trans-Atlantic telephone 
the results of such research? ’’ was a further question. 

‘* Yes,’’ Mr. Gifford replied, ‘‘ but a great deal of 
the most important research work is connected with 
matters which are less spectacular. Television and 
radio are wonderful achievements. They have wiped 
out distance in sight and sound, for by means of them 
we now can see and hear from one end of the earth to 
the other. But I would not describe such things as 
our chief aim in the telephone business.”’ 


BeE.LL’s Corer AIM 


‘* What is your chief aim? ’’, The Gazette asked. 
‘* Our chief aim is to make everyday telephone service 
better and better. We are making progress. A few 
years ago when you put in a long distance call you were 
obliged to hang up your receiver and wait, perhaps a 
considerable time, before your call was completed. 
Today we have immediate communication between 
many cities. 

‘* When you call Toronto from Montreal now, if 
you give the Toronto number you want, your call is 
usually completed within two minutes or so while you 
hold the receiver. A man in Kansas City can now get 
a number in New York almost immediately, a distance 
of about two thousand miles.”’ 

‘* Will the day come when we shall be able to talk 
with Vancouver on that basis? ’’ The Gazette asked. 

‘* Yes,’’ Mr. Gifford said, ‘* that will certainly come 
in due time. It is chiefly a matter now of being able 
to build the necessary facilities. That is the sort of 
service toward which we are working in the United 
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States and toward which I know the Bell Telephone 
Company is working here.”’ 

‘* Where does research come into that, Mr. Gif- 
ford? ”’ 

** Research produced the mechanical equipment in 
the first place,’’ Mr. Gifford replied, ‘‘ and it is con- 
stantly discovering new economies which make it pos- 
sible to give this better communication without great 
increase in cost. For example, our research people 
may make a study of a simple thing like telephone cord. 
That has no direct relation to instant service between 
Montreal and Vancouver, but if they develop a cord 
which will wear better they may reduce general costs 
by several million dollars, and that makes possible im- 
provement in service without corresponding increase 
in cost.”’ 

Mr. Gifford himself is an exponent of the greater 
freedom which he believes modern industry has pro- 
duced for the individual. There is none of the cap- 
tain of industry front about him. He has none of the 
tricks of the big executive in the movies. He shows 
no evidence of the hurry and stress which most people 
associate with big business. He finished Harvard 
when he was nineteen, and decided he had better get 
a job. * He wrote an application which he intended to 
send to the General Electric Company, but by mistake 
he sent it to the Western Electric, which is an associ- 
ated company of the American Telephone and Tele- 
graph. 

He got the job and began as a clerk. He found a 
way to do the work he was given so much more quickly 
than it had been done that he was all finished for the 
day by two or three o’clock in the afternoon. Instead 
of trying to appear busy when he was not, young Gif- 
ford thereupon started going home in the middle of the 
afternoon. He might have been fired, but his boss de- 
cided to have a look at a young man with as much ef- 
ficiency and as much nerve as that and the rest of the 
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story is simple: a sure steady climb to the top of the 
heap by the time he was forty. 

Today, at forty-four, Mr. Gifford is a pleasant un- 
worried individual, interested in everything and dis- 
turbed by nothing. He treats life casually, does his 
best all the time, and doesn’t take fright if things go 
wrong. 

The Gazette asked him yesterday about his job. 
‘* Do you find that you have to work very much harder 
now than when you were a clerk, Mr. Gifford? ”’ 

‘‘No. I don’t think so. It’s a little difficult for 
me to say because I like this work so much. I’m not 
always sure when I’m working and when I’m not.”’ 

‘* Do you follow regular office hours or do you travel 
around the country all the time? ”’ 

‘* Oh, I have pretty regular programme for the day. 
I’m usually at my office every day.”’ 

‘* Do you do much work at nights? ”’ 

‘*T never work at nights. And I never work Sat- 
urday afternoon or Sunday. I do my work in the ordi- 
nary day.”’ 

** But when do you get time for thinking and plan- 
ning? ”’ 

‘*T doubt very much if a man ever shuts himself 
in a room, sits down and says to himself: ‘ Now, I’m 
going to think.’ At least if he does, I doubt if he does 
much thinking. Most good thinking is spontaneous. 
It comes when you’re shaving or when you are talking 
with people. It is sometimes almost sub-conscious.”’ 

‘* What is your biggest problem? ”’ 

‘* T suppose it is keeping up enthusiasm and keeping 
enthusiasm in others. Or perhaps it is finding good 
men. The most important thing in any business is to 
find the right men. And when you find them the thing 
is to let them do their work. An executive should 


never do anything which he can delegate to somebody 
else.”’ 
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Lzss Bunk IN BUSINESS 


** Do you think there is less bunk about business 
than there used to be, Mr. Gifford? ”’ 

‘Much less. The pretentious conferences, the 
domineering executive, the stuffed shirt, are all going 
or gone. We don’t shout at people nowadays and ham- 
mer the desk. We really hardly give orders. We sug- 
gest certain courses of action and the man who carries 
them out does his work better because he contributes 
something to the decision.”’ 

** Do you take exercise to keep fit, Mr. Gifford? ”’ 

“ce No.”’ 

** Not golf? ”’ 

‘No. About four times a year. Obviously, there- 
fore, I don’t play golf well enough to like it. I never 
think about my health and perhaps for that reason I 
have good health. Itis often the men who worry about 
health and follow all sorts of rules who become ill.”’ 

** Do you diet? ”’ 

“No. I eat what I want to eat and I probably 
smoke too much. There are too many interesting 
things in the world to fill your head with rules about 
health and rules about success. You read of one man 
who achieved success by great attention to detail. You 
read of another success who paid no attention to de- 
tail at all. What are you to believe? The answer is 
that you should follow your own course. The things 
which suit me may suit nobody else. Certainly they 
are not rules for success.”’ 

** What is success, Mr. Gifford? ”’ 

** Success is reaching the limit of your capacity and 
ability. A man in a small job may be more successful 
than a man in a big one.”’ 
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Bell System Buildings—an Interpretation 


ORTUNATE indeed is the traveler who catches 
} his first glimpse of New York from the deck of 
_ anin-comingship. As the vessel steams through 
the Narrows and across the Upper Bay to her North 
River pier, the New York skyline is unfolded in a 
changing panorama unique in its groupings of ‘mass 
and form. The tall buildings that cluster about the 
lower end of Manhattan Island stand out sharply with 
pinnacles, pyramids and colonnaded summits outlined 
against the sky. Here and there a wisp of light gray 
smoke or steam floats lazily from the top of one of these 
man-made cliffs. A few low buildings accentuate the 
height of the skyscrapers. It is a blasé traveler who 
will stay below while his ship is passing the Battery. 

As she slowly wends her way up the Hudson, es- 
corted by puffing tugs, the vessel leaves behind the tow- 
ering range of the down-town office-buildings. The 
city spreads out in a wide plateau of lesser structures 
over which loom here and there isolated buildings or 
groups of buildings of heroic proportions. One of the 
most impressive of these, seen from the river, is the 
massive pile which a French commentator has described 
as possessing ‘‘ a certain barbaric majesty,’’ the New 
York Telephone Building. 

Alone, dominating the low buildings on the adjoin- 
ing blocks, it rises by gargantuan steps and terraces 
and set-backs, drawing the eye irresistibly upward to 
its massive summit. Deep shadows lurk in recesses 
half a dozen stories in height, but the sun and the wind 
from the river have full play on the myriad windows 
that glitter in the vast buff surfaces of the structure. 
It is no mere brick box, like so many of the earlier sky- 
scrapers. It expresses something. It has personality 
—this telephone building. 
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West-bound, another steamship moves slowly away 
from the Embarcadero and heads into San Francisco 
Bay en route to the Golden Gate and thence out into 
the Pacific Ocean. The passengers, gathered at the 
rail for a last look at the City, see vivid against the Cali- 
fornia sky a great white tower. Its proportions, its 
soaring lines give to this building an aspect almost of 
delicacy, despite its size. The monumental effect is 
heightened by the whiteness of the structure and by its 
aloofness. 

Like that other building far away on the banks of 
the Hudson, this too, stands alone, a giant in compari- 
son with those about it. High it towers above the sec- 
tion south of Market Street—this new Telephone 
Building, headquarters of the Pacific Telephone and 
Telegraph Company. And, gazing at it, the traveler 
cannot but feel that this building, too, stands for more 
than stone and steel and mortar,—that it represents 
not unworthily a certain spirit and a certain aspiration. 


Many EXPRESSIONS OF THE SAME PoLicy 


These two buildings, separated by a Continent, 
stand physically nearly three thousand miles apart. 
Yet they are two tangible expressions of a spirit and 
an aspiration common to the organizations which 
reared them and to the nation-wide organization of 
which each is a part. They are representative of the 
best in modern telephone architecture, but they are not 
unique. Almost midway between them—at St. Louis 
—there stands another great castellated pile which 
houses and typifies the headquarters of the Southwest- 
ern Bell Telephone Company. Denver, too, has such 
a building. So has Cleveland. So has Newark. So 
has Montreal. But these and others of like magnitude 
are only one form in which the building policy of the 
Bell System is expressed. 

Had our traveler looked about him in New York, 
in San Francisco, or in almost any considerable town 
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between, he would have found other telephone build- 
ings, smaller, less monumental, but to the seeing eye 
not less expressive of the spirit that animates the tele- 
phone organization. 


BumpD1necs APPROPRIATE TO THEIR SURROUNDINGS 


Among these smaller structures are many which 
are frankly business buildings in business neighbor- 
hoods, conveniently located, economically constructed, 
designed to promote the most efficient service to the 
publie with adequate provision for the health and com- 
fort of the telephone workers. Some of these struc- 
tures are ornaments to their localities, as for example 
the buildings at Syracuse, Pontiac, Oklahoma City, 
Dallas, and many other places. Certain of them have 
been designed to conform to a well-defined local archi- 
tectural tradition, witness the Spanish style of the tele- 
phone buildings at Ventura, California, Phoenix, Ari- 
zona, and elsewhere, and the Colonial brick buildings 
in Maryland and other Eastern States. The new tele- 
phone building at Dallas, Texas, will be a notable ex- 
ample of the application of the Aztec architecture of 
the Southwest to modern American requirements. In 
San Francisco’s Chinatown is a telephone building in 
Chinese style. 

Still others among the smaller telephone buildings 
are situated in suburban or other strictly residential 
areas. Many of these have been designed to have all 
the outward appearance of private residences in keep- 
ing with the best local standards of construction. Such 
are, for example, the brick and limestone Warwood, 
West Virginia, telephone building, and the Colonial 
brick building with white doorway, shutters and roof 
rail at Silver Spring, Maryland. Despite its use as a 
thoroughly modern telephone office, this building would 
not have looked out of place to Washington’s Conti- 
nentals, had they passed it on one of their long marches 
during the Revolutionary War. 
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At Scituate, Massachusetts, stands a telephone ex- 
change which looks every inch a comfortable modern 
New England rural home. Its picket fence and weath- 
ered shingles fit into the Massachusetts landscape as 
naturally as the wind-swept wild roses by the New Eng- 
land roadside. 

At Hamilton, Ontario, a telephone building adja- 
cent to a church has been erected in the Gothic style 
of architecture which harmonizes with the surround- 


ings. 


UNATTENDED BUILDINGS 


Another interesting development of recent years in 
the housing of Bell System telephone plant has been 
the erection of small buildings to shelter unattended 
dial switching equipment. In these little structures 
the intricate apparatus alone effects connections be- 
tween subscriber and subscriber, picking out with un- 
canny accuracy, the telephone lines whose numbers are 
dialed, while no eye sees, no ear hears, the moving parts 
in their orderly though complicated maneuvers. These 
unattended central offices have given rise to some pretty 
problems, for example, how to keep them at the best 
temperature for the apparatus and for the plant main- 
tenance men who ocassionally visit them to give the 
equipment necessary attention. But especially careful 
thought has been given to the exterior appearance of 
the little buildings to the end that they, too, may blend 
into their surroundings and fittingly exemplify the de- 
termination of the Bell Telephone organization to have 
its buildings worthily represent good taste and devotion 
to public service. Very different in conception, yet 
well suited to their respective locations, are such un- 
attended buildings as the one known as Delmar, Al- 
bany, New York, and those at Piru and Arcadia, Cali- 
fornia. 
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SoME CHARACTERISTICS CoMMON TO TELEPHONE BUILD- 
INGS AS A GROUP 


These diminutive structures stand at the opposite 
end of the scale from such monumental buildings as 
the headquarters of the New York Telephone Company 
—the largest telephone building in the world—with 
its three-quarters of a million square feet of floor space, 
housing six thousand people as well as equipment serv- 
ing close to one hundred thousand telephones. Yet 
both exemplify the same spirit, the same aspiration, 
and each is planned and constructed with a view to best 
serving the public needs of its particular locality, as are 
other telephone buildings of every intermediate size. 

There are roughly six thousand buildings in the Bell 
System, of which almost half are company-owned 
(This is exclusive of those occupied by the Western 
Electric Company, Incorporated, with its huge manu- 
facturing plants at Hawthorne, [llinois, and Kearny, 
New Jersey, and storehouses elsewhere throughout the 
country, not to mention its other great industrial plant 
under construction at Point Breeze, Maryland.) 

The Bell Telephone Company-owned properties 
represent a capital investment of approximately sixty- 
five million dollars in land and two hundred and ninety- 
five million dollars in buildings. This is probably the 
largest group of buildings belonging to any one organi- 
zation in the United States. During 1928, one hundred 
and twenty-two new buildings and thirty-nine additions 
to buildings were erected. The program for 1929 in- 
cludes two hundred new buildings and eighty major ad- 
ditions. It is an undertaking of some magnitude. 

But mere size in and of itself is of less significance 
than what stands behind it. What qualities, then, do 
these thousands of buildings have in common? What 
is it that they express—more especially those of them 
which have been added to the group during the last 
few years and those now under construction or planned 
for the future? 
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Utimity 


First of all—utility. Of course, the raison d’étre 
of the whole vast fabric is to serve, to be useful, to pro- 
vide adequate, efficient and economical telephone com- 
munication. Obviously the primary consideration in 
planning telephone buildings, as in every other form 
of telephone construction, is how best to meet these re- 
quirements. And in this the telephone engineers have 
been notably successful. To mention but one among 
many examples: uniform floor plans for central office 
equipment have been worked out, applicable to various 
types of equipment and to the varied conditions as to 
available space. Economy and efficiency in the in- 
stallation, operation, maintenance, expansion and re- 
placement of central office equipment is materially en- 
hanced by the use of these uniform floor plans. 


BEAUTY 


Another consideration which follows so closely after 
utility as seareely to be subordinate to it, is beauty— 
beauty of line, of form, of detail, of mass, of setting, 
of color; beauty of exterior and of interior. 

One of the most significant tendencies of our time 
is the emergence of an appreciation of beauty in Amer- 
ican life—the development of a national taste too long 
obscured by intensive absorption in material progress. 
The modern cry for beauty reflects the emergence of a 
new spirit in American civilization, an outgrowth of 
the new prosperity and leisure of today. The hunger 
of the heart for beauty, starved for generations, is 
gradually being satisfied. 

You see it everywhere—this modern flair for the 
beautiful. The new trend finds expression in countless 
ways and in many places. In interior decoration, in 
motor-cars, in fountain-pens, in telephones, utility has 
ceased to be all-sufficient. There must be beauty, too. 

In no field of American endeavor, probably, has 
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there been more marked progress toward the attain- 
ment of beauty in recent years than in architecture. 
Discriminating use of choice woods, face brick, stucco, 
limestone and other materials gives individuality and 
distinction to homes and business buildings of the bet- 
ter sort. Progressive architects today seek a style that 
will harmonize with its surroundings and be appro- 
priate to the climate and perhaps to the historical back- 
ground of the locality. Developing, modifying, adapt- 
ing to new conditions the architectural styles of the 
Old World, our architects are gradually working to- 
ward the creation of a distinctively American school, 
which today finds expression particularly in what has 
been called the ‘‘ American perpendicular ”’ style em- 
ployed in some of our modern skyscrapers. 


A DISTINCTIVELY AMERICAN ARCHITECTURAL F'oRM 


This architectural form may be briefly described in 
non-technical language as placing emphasis on perpen- 
dicular lines which lead the eye upward unchecked by 
horizontal interruptions, save where, at intervals, suc- 
ceeding tiers of stories are set back, leaving terraces 
which lend to the finished structure somewhat the 
effect of a gigantic step-sided pyramid, surmounted 
perhaps by a lofty central tower. This type of con- 
struction, besides being immensely impressive, has very 
practical value in admitting an abundance of light and 
air not only to the building itself but to the street below. 
New York and other municipalities, anxious to avoid 
having additional business streets transformed into 
dim canyons with the perpendicular walls of closely set 
skyscrapers rising continuously from the building line, 
have adopted zoning regulations which require the up- 
per stories of high buildings to be set back at levels 
varying with the width of the street on which they 
front. With the impetus thus given to the use of this 
new type of architecture, imaginative artists are al- 
ready portraying the city of the future as a vast ex- 
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panse of pyramidal buildings rising step by step to 
the limits of economical construction. 

Among the most notable examples of this new archi- 
tectural style are the group of headquarters buildings 
completed during the last few years by Associated Com- 
panies of the Bell System at New York, Newark, Cleve- 
land, Saint Louis and San Francisco. L’Illustration, 
the famous French weekly, published an article some 
time ago on the evolution of the skyscraper in the de- 
velopment of American cities. Out of five representa- 
tive American skyscrapers shown in full page illustra- 
tions in this French publication, three were telephone 
buildings—those at St. Louis, New York and San Fran- 
cisco. The other two were the Chicago Tribune Build- 
ing and the Woolworth Building. 

The Bell System may fairly be said to have made 
an outstanding contribution to the development of one 
of the most hopeful trends in modern American archi- 
tecture—the working out of a distinctive style adapted 
to American conditions and expressing something of 
the vitality and aspiration as well as the solidity which 
we like to believe are representative of the best ele- 
ments in our modern American business life. 


ADAPTATION TO A DEFINITE PURPOSE 


The undeniable beauty achieved by a happy appli- 
cation of this distinctive style is not only a beauty of 
line and mass and grouping. These telephone build- 
ings have also the beauty which comes from appropri- 
ateness to their surroundings and adaptation to the 
purpose for which they were designed. These qualities 
are shared by many of the smallest and most unpreten- 
tious telephone buildings as well as by the skyscrapers. 
The modest and home-like central office building, in- 
distinguishable from the comfortable residences by 
which it is surrounded, exemplifies the aims toward 
which the Bell System is striving as truly as the thirty- 
two story metropolitan headquarters structure. Util- 
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ity, beauty, appropriateness to its location, adaptation 
to the purpose in hand—each is characterized by these 
same qualities, each is a different manifestation of the 
Same spirit. 


MoDERNITY 


Modernity is another quality shared even by the tel- 
ephone buildings which are outwardly faithful repro- 
ductions of Colonial homes. For what is more modern 
than the up-to-date telephone equipment which these 
buildings house?—an equipment that makes possible 
word-of-mouth communication across the Continent or 
across the Atlantic, and puts within reach of any Bell 
System customer 28,200,000 telephones in North Amer- 
ica and Europe, or 85% of all the telephones in the 
world. 

In such matters as fire protection, ventilation, sani- 
tation, and intelligent provision for the comfort and 
convenience of customers and workers, also, the tele- 
phone buildings are thoroughly modern. The inviting 
cafeterias and rest-rooms for employees off duty, audi- 
toriums for conferences and employee training-courses, 
and the completely equipped medical departments in 
the larger buildings are additional evidence of the up- 
to-date standards that have been adopted. 

In the decorative arts, what is modern shades by 
degrees into what is modernistic. In the interiors of 
its newer buildings the Bell System has made use of 
decorative motifs which, while thoroughly modern in 
feeling and inspiration, avoid the excesses of the ex- 
tremely modernistic school. The brilliant hanging 
lamps in the lobby of the New York Telephone Build- 
ing, the striking ceiling, with its opulent Chinese motif 
in the San Francisco building, the wood panels, lamps 
and furniture in the executive offices and directors’ 
room of the building at Newark, may be mentioned as 
examples of a restrained modernism in decoration. 
The telephone industry is a relatively young business, a 
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large proportion of the telephone employees are young, 
and it is appropriate that the decorative technique 
which appeals to discriminating present-day taste 
should be employed in the embellishment of telephone 
buildings. 

SoLiDITy 


Nor does such a decorative scheme preclude the at- 
tainment of an effect of solidity befitting an institution 
of such stability as the Bell Telephone System. Archi- 
tects and builders know, and the casual observer dis- 
cerns, that substantial and durable construction is a 
characteristic feature of Bell System buildings. There 
is no jerry-building here. Soundness and durability 
are essentials that are rigidly required. 


FORESIGHT 


A closely related feature of telephone construction 
is the provision for future requirements which is made 
possible by informed forethought. As a general rule, 
new buildings are planned to provide for the telephone 
needs in their localities over a period of about eight 
years, although this is subject to variation to meet spe- 
cific conditions. If provision were made for the needs 
of the very remote future, heavy carrying charges 
would have to be paid on account of excess space pro- 
vided. On the other hand, if the building were ade- 
quate only for immediate needs, there would be risk of 
the service being impaired and excessive building costs 
being incurred due to frequent alterations and enlarge- 
ments of the premises. Eight years is believed to rep- 
resent a sound balance between these alternatives. 

Most of the telephone buildings, except the very 
largest and the smallest ones, are so constructed as to 
permit of future extension upward. Foundations and 
framework are built to carry the weight of additional 
stories if and when required. In addition, several of 
the larger buildings—at San Francisco, at Newark, the 
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Telephone and Telegraph Building at 195 Broadway, 
New York, and others—are so designed as to permit 
of later additions on adjoining lots. For the general 
run of telephone buildings, it is possible to estimate 
probable future requirements over a period of from 
eighteen to twenty years. In the past telephone growth 
has moved forward so rapidly as to prove such fore- 
casts quite conservative. And, of course, it is to be 
kept in mind that most buildings have a useful life of 
considerably more than twenty years. 


BvuILDINGS THAT REFLECT A BUSINESS PERSONALITY 


Insofar as these qualities of utility, beauty, appro- 
priateness, modernity, solidity and forethought do char- 
acterize the telephone buildings, these buildings faith- 
fully mirror the ideals—the personality, if you will— 
of the Bell System. They are indispensable instru- 
mentalities used in the work of rendering service. But 
they are also an earnest of the System’s realization and 
intention faithfully to meet the obligations which rest 
upon it. They are tangible evidence of the thought 
and effort and care that are being put into the work 
of furnishing ‘‘ a telephone service for the nation more 
and more free from imperfections, errors or delays, and 
always at a cost as low as is consistent with financial 
safety.”’ 

They are evidences, too, of the recognition by the 
Bell System of its duty to provide the telephone work- 
ers with healthful, comfortable and convenient places 
in which to work. Cafeterias, rest-rooms, medical of- 
fices, and auditoriums for employee gatherings serve 
a purpose more far-reaching than merely catering to 
the needs of telephone workers. They are elements 
in the Bell System personnel policy which ‘‘ recognizes 
its responsibilities to its employees ’’ and aims “‘ to pay 
salaries and wages in all respects adequate and just and 
to make sure that individual merit is discovered and 
recognized.”’ 
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Adequate provision for housing Bell System equip- 
ment and workers is also, of course, an essential factor 
in making possible earnings ‘‘ sufficient to assure the 
best possible telephone service at all times and to in- 
sure the continued financial integrity of the business.”’ 
Intelligent forethought in providing for future require- 
ments is all-important in the interest of those who have 
invested their savings in Bell System securities as well 
as in the interest of the telephone users; and perhaps 
in no phase of telephone activity is forethought more 
strikingly exemplified than in the building program, 
past and present, of the Bell System. 

Not only do the telephone buildings express the Bell 
System’s sense of its three-fold obligation to the tele- 
phone users, the telephone employees and the telephone 
investors, but in a larger sense they express the Sys- 
tem’s realization of its fundamental obligation to the 
country as a whole, which includes customers, employ- 
ees, investors and the public at large. For the Bell 
System is an American institution, and these telephone 
buildings are expressive of the best in the modern 
American spirit. 


EXPRESSING THE MODERN AMERICAN SPIRIT 


Comfort, convenience, beauty, the conquest of the 
forces of nature for the service of mankind—all char- 
acteristic of the present age—find expression in these 
practical monuments dedicated to the service of elec- 
trical communication. Business buildings, such as 
these, are as truly representative of America’s present- 
day spirit as were the Gothic cathedrals of the medi- 
aeval age that reared them. Such constructive genius 
as was devoted to the erection of the castles, palaces, 
and cathedrals of Europe has not died out with the lapse 
of the conditions and Zeitgeist that gave them birth. 
In modern America it finds expression in new forms 
more suited to the demands of the modern spirit, espe- 
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cially in buildings devoted to public service through 
the medium of business enterprise. 

Telephone buildings are, broadly speaking, public 
buildings, as truly as any City Hall or Public Library. 
They exist for the service of the public and it is the 
publie’s extensive use of that service which makes them 
necessary. The public has an interest in them; and 
public taste is not unresponsive to the inspiring and 
formative influence which such buildings exert. In 
many a community the newer telephone buildings ap- 
peal notably to civie pride. Citizens are proud to point 
to a structure which they justly feel is an ornament to 
the municipality as the home of their telephone organi- 
zation. 


TELEPHONE BUILDINGS AS OsJECTS OF Crvic PRIDE 


Shortly after its completion, the New York Tele- 
phone Building was honored by the Broadway Asso- 
ciation with the presentation of a bronze plaque in- 
scribed ‘*‘ In Recognition of Its Contribution to Civic 
Advancement Through the Erection of this Great 
Building, this Tablet is presented to the New York 
Telephone Company by the Broadway Association of 
the City of New York, MDCDXXVII.”’ 

Joseph Pennell, certainly an exacting critic, called 
this same structure ‘‘ the most impressive modern build- 
ing in the world.’’ He made etchings of it in three 
different stages of construction. ‘‘ ... the most over- 
powering building, giving an impression of sheer 
might,’’ he called it, and again: ‘‘ the giant bursts upon 
you, soaring above the low buildings around it.’’ Sum- 
ming up, he said: ‘‘ Come back and study it from other 
streets that surround it. Thus you will learn that great 
things are being done in the city, after all—far greater 
than mere prigs from classical dictionaries and his- 
tories and postcards of foreign monuments.”’ 

Of the same building Fiske Kimball, writing in The 
Forum said: ‘* Trivial reminiscenses of the Gothic have 
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fallen away; puerile suggestions of historic style no 
longer mar the interior. As in the best German work, 
all is smelted anew in the creative spirit.’’ 

The San Francisco Telephone Building has likewise 
ealled forth commendation from artistic critics. Ar- 
thur Matthews of Berkley, the well-known. mural 
painter, said of it, in an interview reported in the San 
Francisco Call: ‘‘ To my mind the most successful of- 
fice building in San Francisco is the new telephone 
building on New Montgomery Street. There we have 
the American skyscraper as a distinct new type with 
no attempt to stick heavy columns and such devices on 
top of it in imitation of something else, with nothing 
to support and no excuses for being. 

Writing in the Pacific Coast Architect, Harris Allen 
said of this same structure: ‘‘ From near and far, from 
the water which surrounds the city and from the hills 
which dot its area, the profile of the Telephone Build- 
ing adds its monumental accent to the mass profile of 
San Francisco—and this, perhaps, is what gives us 
most reason for praising its creators.’’ He called the 
building ‘‘ a thing of beauty ...a surprising com- 
bination of massive strength and airy grace.”’ 

Another Bell System building that has attracted 
much favorable comment from architectural authorities 
is the headquarters of the American Telephone and 
Telegraph Company in New York. The first section 
of this building was erected some years ago and an ad- 
dition nearly as large was more recently erected in 
strict conformity to the design of the original. This 
design differs materially from the set-back style which 
characterizes the San Francisco, New York Telephone 
and other large telephone buildings of recent construc- 
tion. The headquarters of the whole Bell System is 
thoroughly Greek in inspiration, and simplicity of line 
is perhaps the dominant motif in its impressive white 
facades. 

It is the lobby, however, that in this building most 
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impresses the casual visitor. ‘‘ A Greek hypostyle 
hall,’’ Kenneth Clark called it in an article in the Ar- 
chitectural Record, *‘ possessing in size and scale some 
of the impressiveness that the Egyptian Temples must 
have had with their forests of columns and the vistas 
of dignity and grandeur between them.’’ He added 
that: ‘‘ To realize the true scale of this hall it should 
be seen at night; the play of light on the highly pol- 
ished walls and columns is very interesting and the 
‘bigness ’ of the scheme is apparent, especially if one 
sees, at the end of one of the long vistas, a figure pass- 
ing. Then the columns assume their true proportions, 
by contrast, for . . . they seem almost overpowering, 
owing to their number and the scale, which in this in- 
terior seems greater than in any other modern example. 
The whole impression created is one of simple richness 
and dignity, punctuated with the beauty of detail that 
ornaments the work.”’ 


SomME DETAILS THAT EPITOMIZE THE SPIRIT OF THE 
WHOLE 


Time would fail to recount the architectural and 
decorative details even of this one building alone, not 
to mention those of the other notable Bell System 
structures. Yet mention may be made of some few 
items which, in some sense, epitomize the spirit of the 
whole. 

Atop a pyramid surmounting one section of the 
Telephone and Telegraph Building stands a gilded 
bronze figure of heroic size representing the ‘‘ Genius 
of Electricity ’’ by Evelyn Beatrice Longman, an im- 
personation, so to speak, of the technical element in 
the telephone business. 

In the Grecian lobby below is a sculptured group in 
bronze and marble dynamically expressive of ‘* Service 
to the Nation in Peace and War.’’ The heroic male 
figure of Service stands before the flag, calling and 


[215] 











Bell Telephone Quarterly 





sending forth the power of the nation. Above the 
bronze are marble figures representing the messages of 
peace and war as they speed along the wires that span 
the United States. The Architect said of this group: 
** It is refreshing to feel that our great corporations 
appreciate the value of turning to our best artists for 
works of this sort . . . which, by their abstract beauty 
and inspiration, really underlie all successful business.”’ 
It is fitting that the center of telephone activities should 
be distinguished with representations of Electricity and 
of Service. 

In certain of the Bell System buildings there have 
been enshrined stands of battle-flags borne by the Bell 
Battalions in the World War, a silent reminder of the 
call to arms which drew so many telephone workers to 
the colors in 1917-1918, and of the invaluable services 
that they were able to render, especially in matters of 
military communication. Those who gave their lives 
in the War are commemorated in memorial tablets in 
several of the buildings; and other tablets honor those 
who in time of peace have won the coveted national 
awards of gold and silver Theodore N. Vail Medals for 
Noteworthy Public Service. Such reminders cannot 
but aid in perpetuating those traditions of the service 
established by the men and women of the Bell System 
who have met emergencies with courage and resource. 

In the Newark building especial honor has been paid 
to the memory of Mr. Vail, after whom the auditorium 
has been named Vail Hall. A tablet in the hall con- 
tains a bas-relief of Mr. Vail with an inscription which 
recalls that his ‘‘ vision, courage and energy are an in- 
spiration to all Bell Telephone workers.’’ 

This inspiration is unquestionably one of the ele- 
ments in formulating the intangible spirit, the aim, the 
ideal, the aspiration, which characterizes the Bell Sys- 
tem and which is represented in the thousands of build- 
ings, great and small, over which the blue flag of the 
System is displayed. It is a spirit of which telephone 
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workers are justly proud; and it is worthily reflected in 
the buildings in which they work. It might be said 
of these telephone buildings, as President Hoover said 
of the Government buildings in Washington: ‘‘ In ar- 
chitecture it is the spiritual impulse that counts. 
These buildings should express the ideals and standards 
of our times; they will be the measure of our skill and 
taste by which we shall be judged by our children’s 
children. ... There is need of a daily inspiration 
of surroundings that suggest not only the traditions of 
the past, but the greatness of the future.’ 


RicHArRD Storrs Cor. 
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N view of the rapid extension of commercial radio 
| telephone service between the Eastern and West- 
ern Hemispheres, statistics regarding the tele- 
phone development of the various countries of the 
world have an added significance. Figures compiled 
as a result of the annual survey conducted by the Chief 
Statistician’s Division of the American Telephone and 
Telegraph Company show that on January 1, 1928, the 
total number of telephones in the world was 30,990,304. 
Of these telephones, 18,522,767, or 59.8 per cent, were 
in the United States. Europe on that date had 8,623,- 


DISTRIBUTION OF THE WORLD'S TELEPHONES 
—— January 1, 1928 =— 
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407 telephones, or 27.8 per cent of the world’s total, 
while the remaining countries, comprising all those in 
Asia, Africa, Oceania and the entire Western Hemis- 
phere outside of the United States, had 3,844,130 tele- 
phones, or 12.4 per cent of the total number. 

The accompanying tables and charts are based on 
authoritative data received through correspondence 
with officials of foreign telephone systems and are re- 
produced from a printed pamphlet entitled, ‘‘ Tele- 
phone and Telegraph Statistics of the World, January 
1, 1928.”’ 
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COMPARATIVE TELEPHONE DEVELOPMENT OF COUNTRIES 


Referring to the table ‘‘ Telephone Development of 
the World, by Countries,’’ it is evident that the United 
States, with 15.8 telephones for each 100 of its people, 
leads the world both in absolute number of telephones 
and in relative telephone development. There were in 
the United States nearly 10 times as many telephones 
per 100 population as there were in Europe or in the 
world as a whole. Second in point of development is 
Canada, with 13.2 telephones per 100 inhabitants; then 
follow in order, New Zealand with 10.0, Denmark with 
9.3, Sweden with 7.7, and Australia with 7.2 telephones 
per 100 population. In the United States all of the 
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telephones are operated by private companies, while 
82 per cent of the total telephones in Canada, and 96 
per cent of those in Denmark, are also under private 
ownership and operation. Adding to these the tele- 
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phones of other private systems in various countries, 
69 per cent of the total telephones in the world are 
classified under private ownership, as is indicated by 
the chart, ‘‘ Ownership of the World’s Telephones.”’ 
In point of absolute number of telephones, Germany 
is second to the United States, but that country had 
only 4.4 telephones per 100 of its population, which is 


OWNERSHIP OF THE WORLDS TELEPHONES 
January |, 1926 
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only about one-quarter of the telephone density in the 
United States. Despite its comparatively low devel- 
opment, Germany, however, exceeded Great Britain 
and France in this respect by a considerable margin. 
The best developed country in South America is Ar- 
gentina, with 2.2 telephones per 100 population. In 
Asia, Japan leads all other countries, but had a devel- 
opment of only 1.2 telephones per 100 inhabitants. 

During the year 1927, the number of telephones 
throughout the world increased by 1,583,743. Of this 
increase, 776,599, or about one-half, were added in the 
United States. There were 515,897 telephones added 
to all the European systems combined, which is only 
two-thirds of the increase in the United States. Ger- 
many increased its telephones by 126,501, Great Britain 
by 122,217. In spite of the fact that France has a de- 
velopment of only 2.2 telephones per 100 people, only 
60,536 telephones were added to the French system dur- 
ing 1927. 
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TELEPHONES IN LARGE AND SMALL CoMMUNITIES 


The table ‘‘ Telephone Development of Large and 
Small Communities ”’ is of special interest in that it in- 
dicates the extent to which telephone service is made 
available to the smaller communities in the principal 
countries. Here again, the United States is well ahead 
in providing telephone facilities in the less populated 
sections. In fact, its development of 12.2 telephones 
per 100 inhabitants in communities of less than 50,000 
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population is greater than the total telephone density 
of any other country with the single exception of Can- 
ada. New Zealand, with a comparatively small geo- 
graphical area, had a development of 10.0 telephones 
per 100 population in communities of less than 50,000 
inhabitants. Canada was a close third with 9.6. The 
comparative superiority of the United States in pro- 
viding telephone service for its rural sections is strik- 
ingly emphasized by the fact that in Germany there 
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were only 2.6 telephones per 100 population in com- 
munities of less than 50,000 people, while the corre- 
sponding figures for Great Britain and France were 
2.1 and 1.1, respectively. It can be said that with the 
exception of New Zealand, Canada and the Scandina- 
vian countries, telephone service in foreign countries is 
still predominantly confined to urban centers. 
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TELEPHONES IN LARGE CITIES 


London, on March 31, 1928, had 578,322 telephones, 
or about 35 per cent of the total telephones in Great 
Britain; the four cities of Berlin, Hamburg-Altona, 
Leipzig and Munich had a total of 734,445 telephones, 
or about 26 per cent of all the telephones in Germany; 
Paris alone had 36 per cent of the total telephones in 
France. New York City, however, had less than 9 per 
cent of the total telephones in the United States, which 
further emphasizes the degree of concentration of Eu- 
ropean telephones in larger cities. 

From the standpoint of development, San Fran- 
cisco, with 32.8 telephones per 100 population on Jan- 
uary 1, 1928, led the principal cities of the world shown 
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TELEPHONE DEVELOPMENT OF LARGE CITIES 


January 1, 1928 
and City (City or Exchange Number of 
or umber 
pins ~ A Area) tel Area) Telephones 
ARGENTINA: 
Buenos Aires............... 2,031,000 129,503 
AUSTRALIA: 
no ee EEE 328,000 29,517 
I a ee 295,000 21,701 
RT ay ete ae 975,000 85,884 
Ss 2 b'6b) cbicdbs obh bcs 1,101,000 103,254 
AUSTRIA: 
MG sluice Pd bib Vdd mas Foes « 1,957,000 105,420 
BELGIUM: 
NED 2 «uh SAAS OhGR 6 58% 00 505,000 28,131 
SO WSR ST rece a ee Oe 913,000 67,505 
DES UAi> ob ahekaveeeesss 260,000 8,067 
Sin a hmoan Wabhhs 6-0cinie uae 415,000 13,521 
CANADA: 
SINE; cibat hia) @hity «cies 880,000 161,380 
Ch 16 Sean stduth scene’ 178,000 35,252 
Rett aat per: igi sie 657,000 173,264 
CaHINA: 
I ck ae xbo00tmnsens os 943,000 2,475 
Das 6 Jis's 0 iw dwg ess 1,600,000 27,217 
ET ates ios oc cen Sekwas 846,000 ,085 
as ta, a a ea 1,350,000 29,857 
Cua: 
ET TP ee COTTE 581,000 46,998 
CZECHOSLOVAKIA: 
nate ph ch ohcbes > 718,000 32,465 
DanziG, Free Crry or.......... 390,000 17,508 
DENMARK: 
Se 775,000 126,849 
FINLAND: 
PS #8 Os a WN svre ves «60 218,000 25,674 
FRANCE: 
ee a 6 i ceen ded 258,000 13,976 
NS Sh Nein e506 ek 204,000 12,212 
ES Le eal Set: 576,000 21,487 
A te Cascade sd) oe 659,000 21,128 
Decks ere cseesece 2,900,000 314,541 
GERMANY: 
EO 4,105,000 448,030 
Se 300,000 29,610 
LIES coavcceccéccescs 569,000 39,619 
og ae ayy oe ay 
EE Set Biabed th ovdbves 714, 61, 
—... ;.... 631,000 55,431 
DE obese chases cepece 441,000 40,496 
TTA TET Tre 481,000 24,846 
Frankfort-on-Main.......... 477,000 54,416 
Hamburg-Altona............ ,290,000 157,710 
cans oGeidcewssresece 431,000 33,262 
DEE tnecdaodahs o> Keone 693,000 62,309 
ING. . acloctue sdvevece 300,000 20,139 
ce 6 Cites he camaane 707,000 66,396 
ES 7. 0c. ¢ <b kes « 475,000 32,582 
I ictideidamclécsscoenss 348,000 38,839 
Great Britain and No. IRELAND:* 
ISLE Wa ccededededwss 421,000 13,623 
SED. an po eneetenes és ,085,000 43,699 
EL voc k c acth he eens ee ,000 3,896 
ee ren ere 182,000 5,102 
i ide aia sain alii 319,000 16,565 
DSR eda civedeceasctesy 396,000 15,760 
ED ons a bnte one done eee 426,000 24,153 
DG dwes st ccchaseukeeen 1,136,000 51,026 
RE ree Pee ,000 15,497 
ara le ee ae a ae 489,000 18,955 
DENS ga. Lv cecbeesenes 1,133,000 51,591 
Din dics stntabetsoavess 7,520,000 578,322 
ccs cust ccoens 6% 1,070,000 55,255 
EE Se 465,000 16,947 
NS cc cecwenseneees 297,000 13,311 
Ns ct Knetiecsnteeee 213,000 5,701 
ss cirekds sens webs 498,000 16,525 


* March 31, 1928. 





Telephones 
per 100 
Population 


—_—_ — 
owen = SF ep © Hero SSH worm wo SHINS @ 
ww) im ¢ Oo PO Beh RP BRDRO 


—_— 


— 


COD POCA POOP POUR ON ORO HM AOORPONN EH MODDNNOSOS OWS , tS: 
DWNIMAWNROAMNONHDOONW HWORPNONNWENHHBRROOCOS BHNCHR © FF AN KF Ne 














TELEPHONE DEVELOPMENT OF LARGE CITIES—(Concluded) 
January 1, 1928 
Population Telephones 
Country and Ci City or Exchange Number of 100 
(or A ire) oF Area) Telephones Population 
Huna@ary (January 1, 1927): 
DEG Gbc aves seedless 985,000 49,120 5.0 
RBG Satna 126,000 2,359 1.9 
Intsu Free Strate (March 31, 1927): 
A ES re ey 400,000 14,032 3.5 
ITaLy  smigaid 1, 1929): 
Mila — SA SE GR AR ag ee 831,000 56,315 6.8 
ERIS FFL eee 771,000 32,528 4.2 
JAPAN (March 31, 1928): 
Pr ae ree 667,000 25,581 3.8 
EUR 04503 > + aban ne okt be 736,000 31,166 4.2 
WRG oso 5 cid bcebn hae on we 870,000 26,007 3.0 
Sp a ee Se, Sy 2 334, 000 90,744 3.9 
"RU ccc ove den heetee Jee chs 2 21 8,000 129,548 5.8 
, 0 eee ee 537, 13,398 2.5 
Latvia (March 31, 1927) 
nde hictee etadsebhesess 343,000 11,215 3.3 
NETHERLANDS 
SO a SN HN RT 735,000 41,057 5.6 
‘TES matinee 445, 000 33,265 7.5 
RethesGie ss: sewamcssieis ss 572, 000 35,643 6.2 
New ZEa.anp (March 31, 1928) 
pein ee Se ae oe 204,000 17,460 8.6 
ee re 123; 000 11,188 9.1 
LR RR ER 128, 000 17,167 13.4 
Norway (June 2 30, 1927): 
CED. oc vc ccce SeOCeU er Teem 252,000 42,609 16.9 
PHILIPPINE ISLANDS: 
Gs 45.0 6.o-nlebin'> sant ee 338,000 13,586 4.0 
POLAND 
MN ati icindacnsetuceen 1,050,000 41,163 3.9 
RouMANIA: 
IR, uss ccakeddeneta 808,000 14,357 18 
Russia (March 31, 1928) 
uae esata sennent 1,630,000 53,090 3 
Rr 2,040,000 65,350 3.2 
GRA. ics anaeaken dienes 415,000 4,167 1.0 
SPAIN 
Eo a win aw tea 761,000 21,267 2.8 
ie eae nega tt 808,000 23,936 3.0 
a epg er ere: 216,000 1,926 0.9° 
WENT = 2 4a nas ne cane sees 268,000 4,259 1.6 
SwEDEN 
WS cats iho tusiecé usec 233,000 31,483 13.5 
RI codecs cu chee necdiebe 117,000 15,875 13.6 
ee Ee | eee 398,000 114,923 28.9 
SwiTzERLAND 
OS RRS ee Oe 143,000 16,476 11.5 
Meso eaweobdeecet 110,000 13,231 12.0 
CL Seba desis ah smansan® 127,000 17,060 13.4 
Da deta tnhakncedeed he 218,000 29,077 13.3 
Unrrep Srates:t 
Beer Gs ch ss Fined Suances 6,124,000 1,599,915 26.1 
CR 0. 5 cena tninkeed 3, "185,000 903,460 28.4 
EN a er! 1 '270, 000 333,971 26.3 
Total of the 8 cities with over 
1,000,000 population. ...... 18,170,000 4,357,886 24.0 
San Francisco.............. 730,000 239,155 32.8 
SESS. 6 0k bbeketnd 672,000 154,021 22.9 
EEE, . 0 »= schieddin beh 655,000 137,303 21.0 
Washi ee eee 512,000 147,347 28.8 
Total of the 11 cities with 500,- 
000-1,000,000 population. . 7,363,000 1,495,708 20.3 
Minneapolis..............-. 482,000 122,279 25.4 
SUL, WED: vccncswneseues 366,000 92,862 25.4 
MUL 2 cpesdcncdevaedebndone 399,000 109,645 27.5 
C6. este dowees ued bs 231,000 62,179 26.9 
Total of the 30 cities with 200,- 
000-500,000 population... . 8,831,000 1,788,069 20.2 
Total of the 49 cities with over 
200,000 population........ 34,364,000 7,641,663 22.2 


? There are shown, for purposes of comparison with cities in other countries, the total develop- 
ment of all cities in the United States in certain population groups and the development of certain 
representative cities within each of such groups. 
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in the table and chart relating to large cities. 
holm was second, with 28.9 instruments per 100 people. 
Washington followed Stockholm very closely with 28.8 
telephones per 100 population. New York City had 1,- 
599,915 instruments, representing a development of 26.1 
for each hundred of its inhabitants. New York City 
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alone had nearly as many telephones as Great Britain, 
and more than one-half the number of telephones in 
Germany. Chicago, with 903,460 instruments, had 
more telephones than all of France. The eleven large 
American cities shown in the table had an average de- 
velopment of 26.7 telephones per 100 population. With 
the exception of Stockholm, Copenhagen, Oslo and Ot- 
tawa, no capital city of a foreign country had a devel- 
opment exceeding 15 telephones per 100 population. 
In fact, only four large cities in Germany, namely, Ber- 
lin, Frankfort-on-Main, Hamburg-Altona, and Stutt- 
gart had developments exceeding 10, while Paris, with 
10.8 instruments per 100 population, is the only city in 
France above that mark. Most of the British cities 
are well below a development of 5 telephones per 100 
inhabitants, and London with 7.7, is considerably lower 
than either Berlin and Paris. 
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CoMPARATIVE USE OF THE TELEPHONE 


The chart, ‘‘Telephone Conversations Per Capita,’’ 
shows that the United States, with 224.7 conversations 
per capita in 1927, led the world in the extent to which 
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its telephone service was used by its people. Canada 
was second with 221.5 conversations per capita, and 
New Zealand third with 178.9. Although the Seandi- 
navian countries of Denmark (136.8), Sweden (114.6), 
and Norway (76.2) were considerably below the United 
States as regards telephone usage, they were well ahead 
of the other European countries in this respect. Thus, 
in Germany telephone conversations per capita were 
only 35.5 during 1927, while the corresponding figures 
for Great Britain and France were 28.6 and 17.2, re- 
spectively. In other words, the people of the United 
States make six times more use of their telephone sys- 
tem than the Germans, almost eight times more than the 
British and thirteen times more than the French. 
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Abstracts of Technical Articles From Bell 


System Sources 


Relation of Nitrogen to Blue Heat Phenomena in 
Iron and Dispersion-Hardening in the System Iron- 
Nitrogen, by R. 8. Dean, R. O. Day and J. L. Gregg. 
It has been generally observed that iron, as an outstand- 
ing exception among metals, increases its hardness and 
strength by low-temperature annealing after cold work, 
and also by increase of testing temperature to the range 
of 150° C. to 300° C. This investigation was made with 
the object of ascertaining if similar phenomena were 
observed in high purity iron, and, if not, to the presence 
of which impurities these phenomena could be traced. 
After describing the tests made and giving the results, 
the authors come to the conclusion that commercial 
irons owe their property of hardening by reheating 
after cold work, as well as their increase in tensile 
strength in the range 100° C. to 300° C., to the solution 
of small amounts of iron-nitride present. 


Heat Treatment and Mechanical Properties of 
Some Copper-zinc and Copper-tin Alloys Containing 
Nickel and Silicon,’ by W. C. Ellis and Earle E. Schu- 
macher. The addition of nickel and silicon to the cop- 
per-zine and copper-tin systems results in alloys which 
ean be hardened by heat treatment. The heat treat- 
ment, in general, consists of a quench from 800° C. 
followed by hardening at 400° C. to 500° ©. The dis- 
persion hardening effect of nickel and silicon in these 
alloys opens a considerable field in the manufacture of 
high strength brasses. The mechanical properties in 
the rolled condition of the hardened brass containing 
30 per cent of zinc and 3 per cent of nickel plus silicon 
are in general similar to those of high brass sheet in 


1 Mining and Metallurgy, Vol. 10, March, 1929, p. 163 (abstract). 
2 Mining and Metallurgy, Vol. 10, March, 1929, p. 162 (abstract). 
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the spring temper. The endurance limit in reversed 
flexure for this alloy in the hardened condition is, how- 
ever, approximately 20 per cent higher than that of 
high brass sheet in the same temper. 


A Metallographic Study of Tungsten Carbide Al- 
loys,’ by J. L. Gregg and C. W. Kiittner. This paper 
gives the results of an investigation of the structure of 
five of the tungsten-carbon alloys by means of micro- 
scopic and X-ray methods, the samples studied being 
small tools or wire-drawing dies. After a general dis- 
eussion of the constituents of tungsten-carbon alloys, 
the preparation of the samples is described, and the 
structures found are shown in twenty-one figures ac- 
companying the text. 


Motion Pictures in Relief ,* by Herbert E. Ives. In 
this article Dr. Ives describes the method by which 
stereoscopic motion picture projection can, theoretic- 
ally, at least, be attained. The method is relatively 
complicated and has severe practical limitations. It 
appears to be theoretically sound and capable of reali- 
zation, at least on an experimental scale. 


The Absorption of Oxygen by Rubber, by G. T. 
Kohman. The work reported in this paper was 
planned for the purpose of determining the part played 
by oxygen absorption in the natural aging of rubber. 
To do this, the effects of a number of factors known 
to influence natural aging on rates of oxygen absorption 
were studied. A piece of apparatus, developed for de- 
termining these rates, which involves special means for 
keeping the oxygen pressure surrounding the sample 
constant is described. The results obtained lead to the 
conclusion that oxygen absorption is the predominating 
factor in the natural aging of rubber and that rates of 


8 Mining and Metallurgy, Vol. 10, February, 1929, p. 94 (abstract). 

4Journal of the Optical Society of America and Review of Scientific 
Instruments, Vol. 18, February, 1929, pp. 118-122. 

5 Journal of Physical Chemistry, Vol. 33, February, 1929, pp. 226-243. 
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oxygen absorption are of value in predicting the nat- 
ural life of rubber. 


An Electrical Test for Tin Coating on Copper Wire, 
by H. M. Larsen and C. M. Underwood. The method 
described is essentially a deplating process. The wire 
samples are placed in an acid solution and a current 
of suitable value applied to effect the deplating. The 
weight of tin on the wire surface and that alloyed with 
the copper are determined separately, the measuring 
means being two graduated tubes containing electrodes 
(sometimes called voltameters). The gas evolved in 
these voltameters is proportional to the current and 
hence to the tin being removed. As soon as the copper 
surface is exposed, an auxiliary electrode in the de- 
plating bath actuates a relay which brings into opera- 
tion the second voltameter, permitting determination 
of the tin alloyed with the copper. 

Very simple formule permit determining the 
amount of tin from the volume of gas accumulated in 
the two voltameters. The method is said to save time 
and permit the use of relatively unskilled operators as 
compared with the usual chemical tests applied to tin 
coatings. 


Further Observations on the Microstructure of 
Martensite,’ by Francis F. Lucas. This paper is a 
further contribution by Dr. Lucas on the microstruc- 
ture of martensite. It describes a number of quench- 
ing and tempering experiments in which commercial 
high quality tool steels were used. Representative 
structures found in the quenched and various tempered 
conditions are illustrated and discussed. 


Technique of the Talking Movie,’ by Donald Mac- 
Kenzie. In this article the talking movies are de- 

¢ Wire & Wire Products, Vol. 4, April, 1929, pp. 118-119, 140. 

7 Transactions of the American Society for Steel Treating, Vol. 15, Feb- 


ruary, 1929, pp. 339-364. 


8 Journal of the Western Society of Engineers, Vol. 34, February, 1929, 
pp. 95-102. 
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scribed in some detail as to mechanical features, pro- 
duction and exhibition. - The author tells some interest- 
ing things about producing these pictures and the 
human reactions that must be considered in preparing 
a picture with sound record so that it will seem natural 
and the changes that producers will have to make to 
satisfy the public. 


Some Long Distance Transmission Problems,’ by H. 
Mouradian. This paper discusses the transmission 
properties of high voltage power transmission lines 
with incidental reference to telephone transmission. 
The method of improving the performance of power 
lines by means of synchronous condensers at the ends 
and at intermediate points is discussed and compared 
with a proposed method in which neutralizing networks 
are neutralized at intervals. Each network consists of 
a pi whose series and shunt elements neutralize the 
corresponding elements of the line at the frequency of 
transmission. It is stated that the synchronous con- 
densers increase the power transfer limits of the line 
but decrease the transmission efficiency, while the neut- 
ralizing networks increase both the power transfer lim- 
its and the efficiency. Illustrative numerical examples 
are given for a 220,000-volt line, 500 miles long. Some 
possibilities of a transcontinental power transmission 
line are discussed. 


Electrical Conduction in Textiles. Part II—AI- 
ternating Current Conduction,” by E. J. Murphy. 
This paper shows the variation of the equivalent paral- 
lel capacity and conductance of cotton and silk with 
relative humidity and frequency (for a small range). 
It also shows the effect of changes in the amount of 
electrolytic material in the textile. The main results 
are: At high humidities the capacity is greatly reduced 
by a reduction in the amount of electrolytic material 


® Journal of the Franklin Institute, Vol. 207, February, 1929, pp. 165-199, 
10 Journal of Physical Chemistry, Vol. 33, February, 1929, pp. 200-215, 
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in the textile. The a.c. and d.c. conductivities of cotton 
approach each other as the humidity is increased and 
become equal at humidities greater than 80-85 per cent 
(that is, dielectric loss is entirely due to direct current 
conductivity in this range). At humidities lower than 
this a large part of the dielectric loss is not due to d.c. 
conduction, but this part of the dielectric loss is also 
strongly affected by the amount of electrolytic material 
in the textile. These characteristics can be explained 
if the textile is regarded as an electrolytic cell in which 
the absorbed water and dissolved salts form the elec- 
trolyte and the solid constituents of the textile act as 
a container which determines the volume, geometric 
form and specific conductance of the electrolyte. The 
capacity at high humidities is regarded as due chiefly 


to the electrolytic polarization capacity of this elec- 
trolyte. 


Electrical Conduction in Teztiles. Part III— 
Anomaious Properties,” by E. J. Murphy. This paper 
deals with the increase of conductivity with increasing 
applied voltage (the Evershed effect), and with the re- 
sidual electromotive forces and changes in resistance 
produced by the passage of current through the textile. 
The results point to the conclusion that the Evershed 
effect is due to two factors, a back-e.m.f. due to electro- 
lytic polarization, and an increase, caused by the in- 
crease in voltage, in the amount to which the ions ad- 
sorbed by the interface between the aqueous solutions 
and the solid material of the textile contribute to the 
total conductivity. The characteristics of the residual 
e.m.f. change with humidity; at high humidities the 
e.m.f. is apparently caused by chemical changes in the 
aqueous solutions due to their electrolysis. It was 
found that the passage of a current through a textile 
eauses its resistance to become non-uniformly distrib- 
uted, the distribution depending on the nature of the 


11 Journal of Physical Chemistry, Vol. 33, April, 1929, pp. 509-532. 
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electrode material ; this is interpreted as due to changes 
in the chemical composition of the solutions in different 
parts of the textile. The anomalous properties can be 
explained in terms of the electrolytic cell mechanism 
suggested in the preceding paper by attributing to the 
solid in which the aqueous conducting paths are con- 
tained the properties of adsorbing ions and of hinder- 
ing the equalization of concentration differences in the 
solutions by diffusion. Thus, all of the properties of 
conduction in textiles observed in this investigation 
ean be explained in terms of a single general mechan- 
ism which appears to be a probable consequence of the 
colloidal structure of the materials. 


Study of Weller Brittleness Test for Paper,’ by 
R. L. Peek, Jr. and J. M. Finch. On the assumption 
that paper possesses certain basic properties, an ex- 
pression is theoretically obtained relating the results 
of the Weller brittleness test to these basic properties, 
the dimensions of the sample, and the conditions of 
testing. Experimental data are presented which show 
that the effect of the sample dimensions and the condi- 
tions of testing are substantially as indicated by the 
theoretical expression. The theory is then employed 
to interpret the results of the test and to indicate the 
best form in which these may be expressed. The gen- 
eral question of testing for flexibility and brittleness 
is considered in the light of this study. 


Diffusion of Water through Rubber,” by Earle E. 


Schumacher and Lawrence Ferguson. This article 
gives data on the diffusion of water through thirteen 
rubbers of different compositions. The mathematical 
derivation of a simple formula for calculating the rate 
of diffusion has been given. The diffusion measure- 
ments have shown: (a) that the rate of diffusion of 


12 Paper Trade Journal, Vol. 88, February 7, 1929, pp. 56-62. 
18 Industrial and Engineering Chemistry, Vol. 21, February 1, 1929, pp. 
158-162. 


[ 236 ] 











Abstracts of Technical Articles 





water through a rubber membrane is inversely pro- 
portional to the square of the thickness; (b) that the 
rate of diffusion decreases greatly with increase in 
hardness; (c) that the effect of saturating the rubber 
with water is to increase the rate of diffusion through 
it, due probably not only to an increase in the water 
vapor pressure within the rubber, but also to a decrease 
in hardness; (d) that there is no intimate relationship 
between rate of diffusion and minor variations in the 
composition of the rubber. 


Effect of Arsenic on Dispersion-hardenable Lead- 
antimony Alloys,* by K. 8. Seljesater. Arsenic has 
no solid solubility in lead and is known to form a con- 
tinuous series of solid solutions with antimony. There- 
fore, immediately after annealing and quenching the 
antimony is in solid solution in the lead, and there is a 
certain amount of eutectic between the lead-antimony 
solid solution and arsenic. After quenching, the lead- 
antimony solid solution is supersaturated (the same as 
if arsenic were not present) and minute crystals of an- 
timony separate. Since arsenic is soluble in antimony, 
some of the arsenic present will be concentrated in the 
surface layer of the minute antimony particles, which 
will then possess surface conditions different from those 
of pure antimony particles. The condition of the al- 
loy at this stage is analogous to a suspension in a liquid 
which has been partly stabilized by a third constituent. 
Agglomeration and precipitation will occur, but at a 
much slower rate than if the third constituent were 
not present. Arsenic, therefore, is to be considered as 
a retardant for the agglomeration of minute antimony 
particles in the lead matrix. The length of the stabili- 
zation time decreases at elevated temperatures. The 
offered explanation is in agreement with the fact that 
the increase in hardness is practically independent of 
the percentage of arsenic within limits investigated. 


14 Mining and Metallurgy, Vol. 10, February, 1929, p. 94 (abstract). 
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The addition of a third constituent insoluble in the 
solvent and forming a continuous series of solid solu- 
tions with the solute, might be of advantage to other 
kinds of age-hardenable binary alloys. 


A Precision Regulator for Alternating Voltage,* by 
H. M. Stoller and J. R. Power. In this paper a re- 
cently developed precision voltage regulator for use 
with alternating current is described. It will maintain 
its output voltage constant to within 0.03 per cent over 
an input voltage range of 10 per cent and a load range 
of from zero to full load. 

This regulation is accomplished by means of a small 
transformer inserted in one of the lines which boosts 
or bucks the impressed voltage by the required amount. 
The transformer is controlled by a vacuum tube circuit 
acting through an inductance bridge. 


An Application of Electron Diffraction to the Study 
of Gas Adsorption,* by L. H. Germer. Under ap- 
propriate experimental conditions, electron scattering 
by a single crystal of nickel can give rise to diffraction 
patterns of four quite distinct types. We attribute 
one of these patterns to the space lattice of the nickel 
crystal, one to the topmost layer of nickel atoms, one to 
a monatomic layer of adsorbed gas atoms, and one to 
a thick layer of gas atoms. From these phenomena 
some conclusions concerning gas adsorption have been 
drawn. We have at hand a new and important method 
of crystal analysis. 


Magnetic Alloys of Iron, Nickel, and Cobalt," by 
G.W.Elmen. Recent investigations of magnetic prop- 
erties of alloys of iron, nickel and cobalt have resulted 
in the discovery of materials of remarkable magnetic 
properties previously unknown. In a brief review, 


15 Journal of the A. I. E. E., February, 1929, Vol. 48, pp. 110-113. 

16 Translated from ‘‘ Zeitschrift fiir Physik,’’ April 12, 1929, pp. 408- 
421. Bell System Technical, July, 1929. 

17 Journal of the Franklin Institute, Vol. 207, May, 1929, pp. 583-617. 
Bell System Technical Journal, July, 1929. 
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early experiments that led to the discovery of these ma- 
terials and the magnetic properties of the entire field 
are discussed. Those groups of alloys of outstanding 
scientific and technical importance such as the permal- 
loys and the perminvars and special heat treatment re- 
quired for development of special magnetic properties 
are taken up in detail. A theory is suggested to ac- 
count for some of the magnetic characteristics, and a 
few of the practical applications of these materials are 
described. 


A Test for Polarization of Electron Waves by Re- 
flection,* by C. J. Davisson and L. H.Germer. A hom- 
ogeneous beam of electrons is directed at 45° incidence 
against a (111)-face of a nickel crystal. The beam 
regularly reflected from this face impinges upon a sec- 
ond similar face at the same incidence angle. A Fara- 
day collector is set to receive electrons regularly re- 
flected from the second crystal, but only such electrons 
are accepted into the collector as have survived the two 
reflections without appreciable loss of kinetic energy. 
The collector and second crystal are rigidly joined, and 
may be rotated about the axis of the beam proceeding 
from the first to the second crystal. Measurements of 
the intensity of the twice reflected beam have been 
made at bombarding potentials from 10 to 160 volts. 
Within this range selective reflections (intensity max- 
ima) are observed at 20, 55, 77, 103 and 120 volts. 

These five selectively reflected beams have been sep- 
arately tested for polarization by measuring the current 
received by the collector as a function of the azimuth 
of the movable system. If electron waves are polarized 
by reflection the intensity of the twice reflected beam 
should be greatest when the planes of incidence of the 
two reflections coincide, and least when they stand nor- 
mal to one another. No such variation of the current 
to the collector is observed within the limits of error 


18 Phys. Rev., Vol. 33, May, 1929 . 760-772. Bell System Techni 
Journal, July, 1929, ’ % » PP ystem Technical 
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of the measurements—about one-half of one per cent 
of the total current. Our observation is that electron 
waves are not polarized by reflection. 


A Generalization of Heaviside’s Expansion The- 
orem,” by W. QO. Pennell. The expansion theorem is 
one of the most frequently used methods of evaluating 
operational forms arising from the operational calcu- 
lus, developed by Heaviside. The original theorem, 
however, is applicable, in general, only to expressions 
containing integral powers of the operator d/dt. This 
paper describes an extension to, or a generalization of 
the original expansion theorem whereby, in general, 
operational forms with either fractional or integral 
powers of the operator can be evaluated. A number 
of operational equivalents are given to be used with the 
theorem, one of which is the equivalent used by Heavi- 
side. Examples of the application of the theorem to 
electric circuit problems are shown. 


A High Precision Standard of Frequency,” by W. 
A. Marrison. A new standard of frequency is de- 
seribed in which three 100,000-eyele quartz crystal-con- 
trolled oscillators of very high constancy are employed. 
These are interchecked automatically and continuously 
with a precision of about one part in one hundred mil- 
lion. They are checked daily in terms of radio time 
signals by the usual method employing a clock con- 
trolled by current maintained at a submultiple of the 
erystal frequency. Specially shaped crystals are used 
which have been adjusted to have temperature coeffi- 
cients less than 0.0001 per cent per degree C. 


Observations on Modes of Vibration and Tempera- 
ture Coefficients of Quartz Crystal Plates,” by F. R. 
Lack. The characteristics of piezo-electric quartz 


19 Bell System Technical Journal, July, 1929. 

20 Bell System Technical Journal, July, 1929; presented before Institute 
of Radio Engineers, April 3, 1929. 

21 Bell System Technical Journal, July, 1929; presented April 3, 1929, 
before Institute of Radio Engineers. 
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erystal plates of the perpendicular or Curie cut are 
compared with parallel or 30-degree cut plates with ref- 
erence to the type of vibration of the most active modes, 
the frequency of these modes as a function of the di- 
mensions, and the magnitude and sign of the tempera- 
ture coefficients of these frequencies. 

It is pointed out that the two principal modes of the 
perpendicular cut plate appear to be of the longitudinal 
type, the high-frequency mode being a function of the 
thickness while the low-frequency mode is a function 
of the width (along the electric axis). Both modes 
have a negative temperature coefficient of frequency. 
Of the two corresponding modes of the parallel cut 
plates a shear vibration is responsible for the high fre- 
quency. This frequency has a positive temperature co- 
efficient. The low-frequency mode is of the longitu- 
dinal type and has a negative temperature coefficient. 

Considering only the high-frequency vibration of 
these plates it is observed that there are characteristic 
variations of the frequency and temperature coefficient 
with the ratio of dimensions of the plate and the tem- 
perature, which are peculiar to the parallel cut plate. 
These variations can be attributed to a coupling of the 
shear and longitudinal modes. 

It is then shown that if the parallel cut plate be 
treated as a group of coupled oscillatory systems with 
appropriate temperature coefficients the usual coupled 
system analysis will explain the curves of frequency 
vs. dimensional ratio, frequency vs. temperature, and 
temperature coefficient vs. dimensional ratio that are 
characteristic of this plate. This analysis offers an ex- 
planation of the low temperature coefficients which can 
be produced by a proper choice of the dimensional 
ratios. 


Master Reference System for Telephone Transmis- 
sion,” by W. H. Martin and C. H. G. Gray. The tele- 


22 Bell System Technical Journal, July, 1929; presented before A. I. E. E. 
Summer Convention, June 24-28, 1929. 


[241 ] 











Bell Telephone Quarterly 





phone transmission system described here is the Master 
Reference System of the Bell System for the expres- 
sion of transmission standards and the ratings of the 
tranmission performance of telephone circuits. The 
transmitter and receiver elements of this system are 
reference standards for the ratings of the transmitting 
and receiving performance of terminal station sets. 

A replica of this reference system, installed in Paris, 
has been adopted as the Master Reference System of 
the International Advisory Committee on Long Dis- 
tance Telephone Communication in Europe. The es- 
tablishment of these two master systems provides a 
common reference for the telephone transmission work 
of the Bell System and the telephone administrations 
which are members of this International Advisory 
Committee. 


Shielding in High-Frequency Measurements,” by 
John G. Ferguson. The purpose and usefulness of 
shielding in high-frequency measurements are outlined. 
General principles of electrostatic shielding are devel- 
oped as applied to simple impedances and to networks 
of impedances, particularly to bridge networks. Prac- 
tical applications of these principles to the shielding 
of adjustable impedances, and in the construction of 
actual bridge circuits are described. 


Fatigue Studies of Non-Ferrous Sheet Metals; ** by 
John R. Townsend and Charles H. Greenall. The 
paper describes the development of a fatigue test ma- 
chine for sheet metals and gives results of fatigue tests 
on five alloys of alpha brass, one alloy of nickel silver, 
one alloy of phosphor bronze and Everdur. 

The results indicate that cold work raises the en- 


28 Bell System Technical Journal, July, 1929; presented before the A. 
I. E. E. Summer Convention, June 24-28, 1929. 

24 Bell System Technical Journal, July, 1929; presented before American 
Society of Testing Materials Convention, June 24-28, 1929, 


[ 242 ] 














Abstracts of Technical Articles 





durance limit but not proportionally to the increase 
in tensile strength produced by the same cause. 

Micrographs are shown indicating that fatigue fail- 
ure of the metals investigated is transcrystalline. 

Dispersion hardening of alpha brass by nickel sil- 
icide increases the endurance limit. 

The ratio of endurance limit to ultimate tensile 
strength of these alloys varies from .12 to .36 depending 
on composition, heat treatment, and cold work. These 
ratios are much lower than similar ratios for steel. 
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A. T. AND T. CO. BONDS OFFERED TO 
STOCKHOLDERS 


T a special meeting of the stockholders of the 
American Telephone and Telegraph Company 
held on April 30, the directors were given power to au- 
thorize the issue of not exceeding $225,000,000 of con- 
vertible bonds, the stockholders to be offered the right 
to subscribe for the bonds at their face value in the 
proportion of $100 of bonds for each six shares of 
stock held. 

Following the meeting of the stockholders, the direc- 
tors authorized the issue of Ten-Year Convertible 44% 
Gold Debenture Bonds of the Company to be dated 
July 1, 1929, and the stockholders of record at the close 
of business on May 10, 1929 were mailed subscription 
rights. The amount thus offered is approximately 
$219,000,000. 

The purpose of the issue is to provide funds for the 
payment of approximately $75,000,000 of the Collateral 
Trust Four Per Cent. Bonds of the Company due July 
1, 1929 and for new construction which is required by 
the Bell System to care for additional business result- 
ing from the continuously increasing use of telephone 
service. 

The bonds are convertible into the stock of the Com- 
pany on January 1, 1930 or at any time thereafter, but 
not later than December 31, 1937, but if called for re- 
demption on any date within that period they may be 
converted not later than their redemption date. 

The conversion price is, during the year 1930—$180 
per share; during the years 1931 and 1932—$190 per 
share; and during the years 1933 to 1937, inclusive,— 
$200 per share. These prices are subject to reduction 
upon the issue from time to time of additional stock 
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by the Company, all as stated in the Indenture under 
which the bonds are issued. 

In their conversion the bondholder may take one 
share of stock for each $100 of bonds surrendered, on 
paying in cash for each share, the difference between 
the conversion price then in effect and $100; or, the 
bondholder may take as many shares of stock as the 
principal amount of bonds surrendered will pay for 
at the conversion price then in effect, and if there is a 
remainder, the bondholder may take one additional 
share on paying in cash the difference between the cur- 
rent conversion price of a share and such remainder. 

At the time bonds are surrendered for conversion 
an adjustment in cash must be made of accrued interest 
and dividends. 

The bonds will be redeemable upon sixty days’ pub- 
lished notice. If prior to January 1, 1938, the redemp- 
tion price is 105, and if on or after January 1, 1938, 
the redemption price is 100. Redemption of less than 
all of the bonds must be on an interest-payment date. 

The issue has not been underwritten. 


H. P. CHARLESWORTH MADE CHAIRMAN OF 
N. Y. SECTION, A. I. E. E. 


T the Annual Meeting of the New York Section of 
the American Institute of Electrical Engineers, 
April 26, announcement was made of the election of 
H. P. Charlesworth, Vice President of the Bell Tele- 
phone Laboratories, as Section Chairman for the com- 
ing year. The New York Section, with a membership 
of about four thousand in the metropolitan district, is 
the largest of the A. I. E. E. sections. 
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TWO-WAY TALK BETWEEN TELEPHONE 
AND FLYING AIRPLANE DEMON- 
STRATED BY BELL SYSTEM 


DEMONSTRATION of two-way telephone com- 

munication between an airplane in flight and tel- 
ephones connected to the ordinary land lines of the 
Bell System took place on May 1. Reporters of the 
metropolitan press, flying in the Bell Telephone Lab- 
oratories’ airplane over northern New Jersey, con- 
versed with the men at the city desks of their respective 
newspapers in New York. The conversations were 
easily understood and the experiment was highly suc- 
cessful in spite of rather unfavorable weather condi- 
tions. 

Each reporter in turn, seated in the ‘“‘ flying tele- 
phone booth ”’ in the Wasp-motored Fairchild cabin 
monoplane, was equipped with headphones and spoke 
into a hand microphone with soft rubber sides to be 
pressed against his face, thus shutting out the noise of 
the airplane. The calls were transmitted via the Bell 
Telephone Laboratories’ experimental radio station at 
Whippany, N. J., where connection was made with the 
ordinary telephone lines to the destination of the call. 
The radio telephone set used in the demonstration is 
extremely compact, weighing only about one hundred 
pounds. 


GENERAL PUBLICITY CONFERENCE 


A GENERAL Publicity Conference, attended by 
publicity representatives of the Bell System, was 
held at Pinehurst, N. C., from April 10 to 17. Vice 
President Arthur W. Page, of the American Telephone 
and Telegraph Company, who presided at the confer- 
ence, opened the sessions with a discussion of ‘‘ The 
Problem of Forecasting Public Opinion in the United 
States.”’ 

The following papers were presented : ‘* The Merger 
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Movement,’’ 8. L. Andrew, Chief Statistician, A. T. & 
T. Company; ‘‘ The Future of the Bell System ”’ (with 
special reference to prospective service improvements), 
Bancroft Gherardi, Vice President, A. T. & T. Com- 
pany; ‘‘ Results of Effort to Develop Understanding 
of Bell System Policy and What Should Be Done to 
Perpetuate This Understanding,’’ W. B. Clarkson, As- 
sistant to President, Chesapeake & Potomac Telephone 
Company; ‘‘ The Opportunity that Publicity Has to 
Develop a Sales Consciousness and to Promote Sales,”’ 
F. J. Reagan, Vice President, Pacific Telephone & Tel- 
egraph Company; ‘‘ Publicity Functions and Type of 
Organization Required to Perform Them,” H. C. 
Young, Vice President, Bell Telephone Company of 
Pennsylvania; ‘‘ The Selection and Development of 
Personnel for Publicity Work,’’ L. C. Whitcher, Gen- 
eral Publicity Manager, New York Telephone Com- 
pany; ‘*‘ How Can Publicity Assist in Meeting our Re- 
sponsibility to the Rural Telephone User?” F. C. 
Builta, Assistant to President, Northwestern Bell Tel- 
ephone Company; ‘‘ Tangible and Intangible Results 
of Publicity; What Can Be Measured and How,”’ P. 
L. Schauble, General Information Manager, Bell Tel- 
ephone Company of Pennsylvania; ‘* Need for Signs 
on Buildings, Public Telephones and Roads in Metro- 
politan and Rural Areas and Value of Standardized 
Signs,’’ T. J. Feeney, Assistant to President, New Eng- 
land Telephone & Telegraph Company; ‘‘ Foreign Lan- 
guage Newspaper Advertising; Its Value and Place in 
an Advertising Program,’’ A. F’. Hardman, Assistant to 
Vice President, Ohio Bell Telephone Company; ‘‘ The 
Relationship between Business and the Press,’’ Evelyn 
Harris, General Publicity Manager, Southern Bell 
Telephone & Telegraph Company; ‘‘ Sound Pictures— 
A New Publicity Medium,’”’ H. G. Stokes, Motion Pic- 
ture Director, A. T. & T. Company. Mr. Stokes’ talk 
was illustrated by means of the new portable sound 
projector developed by the Bell Telephone Laboratories 
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and the Western Electric Company, Inc. for Electrical 
Research Products, Ine. 

The conference was also addressed informally by 
President W. 8S. Gifford and Vice President N. T. 
Guernsey, of the American Telephone and Telegraph 
Company. 

On the last day of the conference, B. V. Flannery 
of N. W. Ayer and Son, advertising agency of Phila- 
delphia, spoke on ‘‘ Effective Newspaper Layout ’’ and 
P. Lewis, also of N. W. Ayer and Son, on ‘‘ Copy.”’ 
After the sessions at Pinehurst several members of 
the conference were the guests of N. W. Ayer and Son 
for a day in Philadelphia. 


1929 OPERATING CONFERENCE 


HE seventh Operating Conference, held at White 

Sulphur Springs, West Virginia, from May Ist 

to 8th, was attended by the Operating Vice Presidents 

and General Managers of the Associated Companies 

and representatives of the staff of the American Tele- 
phone and Telegraph Company. 

At the start of the conference Mr. Gherardi pre- 
sented a very comprehensive review of the operating 
results and trends of the business. This review in- 
cluded consideration of the financial, engineering, 
plant, traffic and commercial performance for 1928, the 
background for the estimates and forecasts for the five- 
year period, and the material and equipment supply 
situation. Mr. Gherardi also discussed the matter of 
efficiency in operation, the opportunities for new serv- 
ices, some organization and personnel matters and the 
developing and maintaining of a proper attitude of 
mind toward the business and toward customers. This 
survey showed clearly that steady progress is being 
made toward an efficient service and a service more 
pleasing to the public and that the outlook for the fu- 
ture is definitely in the direction of continued improve- 
ment. 
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A large part of the discussions of the conference was 
based on the reports of a number of special committees 
which were selected early in the year to report on mat- 
ters of particular moment at this time. The subjects 
of these committee reports are given below as they are 
of general interest as indicating the lines along which 
special emphasis is being placed: 


Sales Program and Organization 

Promoting Toll Use 

Party Lines and Their Effect on Service 

Service Outside the Base Rate Area and Rural Service 

Private Branch Exchange Service and Operation 

How Can Management Discover and Remove Causes for Com- 
plaints and the Failure to Satisfy Customers’ Requests? 

Installation of Service—Appointment Plan 

Collection Methods and Denial of Service 

Commercial Department Service and Business Office Operation 

Supervisors’ Training—Development of the Administrative 
Personnel 


¥ 


The conference was addressed by Mr. Cooper, Mr. 
Page, Dr. Jewett and Mr. Bloom. Mr. Charlesworth 
outlined the work being done by the Bell Telephone 
Laboratories, and in connection with his talk, arranged 
an interesting demonstration of wireless telephone com- 
munication with airplanes. 


1929 ENGINEERING CONFERENCE 


The Engineering Conference held at Shawnee-on- 
Delaware, Pennsylvania, from June 5th to 12th, was 
attended by the Chief Engineers, representatives of the 
general staffs of certain Associated Companies, repre- 
sentatives from the Northern Electric Company, the 
Western Electric Company, the Bell Telephone Lab- 
oratories and the general departments of the A. T. & T. 
Company, the total attendance being about 130. Al- 
though each of the previous five meetings of the Chief 
Engineers had been held jointly with the other oper- 
ating departments, the increase in the number of oper- 
ating areas made a separate conference necessary. 
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At the beginning of the conference Mr. Gherardi 
presented a comprehensive review of the operating re- 
sults and trends of the business which gave the confer- 
ence members a very clear picture of the financial, en- 
gineering, plant, traffic and commercial results for 1928, 
together with the background of estimates, forecasts 
and trends for the five-year period. 

The first general subject, that of Provisional Esti- 
mates and the Material Supply Situation, was covered 
by a group of papers dealing with Provisional Esti- 
mates and Estimating, Western Electric Expansion 
Program, and the Material Supply Situation, also a 
report of a committee of Chief Engineers discussing 
the Forecasting of Material Requirements. 

A large part of the program was devoted to addi- 
tional reports of committees of Chief Engineers organ- 
ized prior to the conference to study some of the prob- 
lems which are of particular interest to the Chief 
Engineers at this time. These reports were generally 
followed by open discussions in which members of the 
conference generally participated. The subjects of the 
reports which indicate those phases of the engineering 
work which are of particular importance at this time 
are as follows: 


Toll Facilities and Associated Problems 

Plant Extension Engineering 

Appearance of Plant 

Building Activities 

Rural Service and Small Exchange Problems 
Station and Related Activities 

Transmission Activities 

Foreign Wire Relations 


Papers also were presented dealing with Communica- 
tion Services for Power Companies and Depreciation 
Activities. 

Talks of especial interest were given by Mr. Page, 
Mr. Waterson, Mr. Colpitts, Mr. Charlesworth, Mr. 
Wilson and Mr. Harrison, Chairman of the Conference. 
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Throughout the conference, the coordination of sales 
efforts, the construction program including the material 
supply situation, and financial results so as to obtain 
a balanced result, was stressed as being the most im- 
portant problem before Chief Engineers in the next 
two or three years. From a technical standpoint, or- 
ganizing, planning and engineering for the large toll 
program which is ahead was of major importance. 

Some of the more recent developments in equip- 
ment, labor saving machinery, material, methods and 
practices were exhibited. There was also an interest- 
ing display of building photographs illustrating the 
great improvement in the appearance of the newer 
buildings in the Bell System. 

At an evening session an interesting demonstration 
was given by Mr. Jones of the latest development in 
sound pictures. Moving pictures also were shown by 
Messrs. Hull and Mier of the construction methods em- 
ployed in Texas and Oklahoma in connection with new 
types of buried cables. 


NEW SHORT-WAVE TELEPHONE TRANS- 
MITTING CENTER OPENS AT LAW- 
RENCEVILLE, N. J. 


N June 1 the American Telephone and Telegraph 

Company’s new short-wave radio telephone trans- 

mitting center at Lawrenceville, N. J., began commer- 
cial operation. 

By the end of the year it is expected that the 
transmitters of two additional short-wave channels to 
Europe, and one to Buenos Aires, Argentina, will be 
operating from this point. The present short-wave 
transmitter at Deal, N. J., will then be taken out of 
commercial operation, to be used thereafter for experi- 
mental purposes. 

Providing a third transatlantic speech channel, the 
new short-wave unit supplements the long-wave and 
short-wave systems previously operating between the 
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United States and Europe, which were becoming con- 
gested with traffic. 

As the result of months of experiment and testing 
by engineers of the A. T. and T. Company and the Bell 
Telephone Laboratories, Inc., the sending equipment 
at Lawrenceville presents a number of improvements 
over that in the older short-wave system. The trans- 
mitting antennae for Europe are strung on a line of 
nineteen 180 foot steel towers, placed 250 feet apart 
and at right angles to the direction the voice waves 
travel. Each of the three transatlantic channels has 
three horizontal aerials, paralleling each other perpen- 
dicularly, connected by cross wires; they resemble a 
huge wire net of irregular mesh. 

Behind the transmitting antenna is a second, sim- 
ilar arrangement, designed to reflect the voice waves 
from the transmitting antenna, and to reinforce them. 
As the equipment is directional, the energy is thus fo- 
cussed toward the point it is to reach. At the same 
time, each antenna can transmit on three different wave 
lengths, so that when all the channels are completed 
they will be able to operate simultaneously without in- 
terfering with each other. 


ACADEMIC HONORS FOR A. T. AND T. CO. 
OFFICIALS 


On June 10th, President Walter S. Gifford received 
from Colgate University the honorary degree of Doctor 
of Laws. Oberlin College conferred upon Mr. Gifford 
the honorary degree of Doctor of Science on June 18th. 

Vice President F. B. Jewett received the honorary 
degree of Doctor of Science from the University of 
Chicago on June 11th. 

On June 18th, H. B. Thayer, former President, re- 
ceived from Dartmouth College the honorary degree of 
Doctor of Laws. 
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